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UNITED STATES PATENT OFFICE 

2.467.704 

ACCOUNTING MACHINE 

Pascal Spurllno, Rudolph J. Moser, Alfred G. Klb- 
ler. Marvin D. Frost, and Walter J. Kreider. 
Dayton. Ohio, assignors to The National Cash 
Register Company. Dayton, Ohio, a corporation 
of Maryland 

Application December 28, 1943, Serial No. 515,940 

30 Clafans. (CI. 101—93) 



This invention relates to accounting machines 
and ^milar business machines, and is directed 
particularly to the recording means of such types 
of machines, and the control of the recording 
means and the control of a plurality of Insertable 
printing mediums to receive printed data thereon. 
The invention is embodied In machines of the 
general type shown in the following United States 
Letters Patent, and reference may be had to them 
for a complete showing and description of stand- 
ard mechanisms not fully disclosed herein: 
United States Patents Nos. 1,619,796; 1,747.397; 
1,761.542; and 1.916.535. Issued March 1, 1927; 
February 18, 1930; June 3, 1930; and July 4, 1933, 
respectively, to Bernls M. Shipley; No. 2,175,346, 
Issued October 10, 1939, to Maximilian M. Gold- 
berg; No. 2.141.332. Issued December 27, 1938, to 
Charles H. Arnold; No. 1.693.279, Issued Novem-_ 
ber 27, 1928. to Walter J. Kreider; and No. 
2.305.000, Issued December 15. 1942, to Mayo A. 
Goodbar; and the following co-pending applica- 
tions for United States Letters Patent for ac- 
coimtlng machines: Serial No. 359,374. filed Octo- 
ber 2. 1940. by Pascal SpurUno and Konrad 
Rauoh, now United States Letters Patent No. 
2,361.662. issued October 31. 1944; Serial No. 
381,962. filed March 6, 1941. by Pascal Spurllno, 
Mayo A. Goodbar, and Marvin D. Frost, now 
United States Letters Patent No. 2,345.839, Issued 
April 4. 1944; and Serial No. 384.930, filed March 
24. 1941. by Everett H. Placke. now United States 
Letters Patent No. 2.351,541. Issued June 13. 1944. 
The machine embodying the present Invention, 
and as now constructed, is well adapted for use 
by any organization where a large number of pay- 
roll checks are to be issued periodically, and par- 
ticularly where such organizations wish to keep 
accurate records of totals of amoimts paid to 
their employees, and also a record of various 
deductions which nowadays are common practice. 
As is well known, such deductions include social 
security payments, group Insurance premiums, 
payments on advances made to the employees by 
the company, interest on such payments, bond 
purchases. Income tax withholdings, credit imlon 
savings, and many other types of deductions 
which various organizations permit their em- 
ployees to make against their gross earnings for 
a definite period. 

Accurate records of each of the various types 
of Individual deductions are accimiulat<;d in the 
machine, with the result that the company may 
at any time definitely ascertain, by means of 
printed records, the various totals of such deduc- 
tions, also the totals of the net earnings of the 



employees, the gross earnings of the employees, 
and the advances made to the employees. 

Other records, such as the total number of 
regular hours worked and the total number of 

overtime hours worked, are also accumulated In 
the machine, so that the company may also at 
any time definitely ascertain, by means of print- 
ed rfecords. the number of regular hours paid for 

, and also the numlier of overtime hours paid for. 

10 The machine Is also adapted to print a payroll 
check, upon the main portion of which are shown 
a consecutive number, the date, and the net 
amount of the check printed in two places. On 
a stub portion of the check, which Is to be torn 

15 off and retained by the employee before he cashes 
the check, are shown the niunber of regular hours 
he worked, the gross earnings for those regular 
hours, the number of overtline hours, the gross 
earnings for the overtime hours, a total of tiie 

20 gross regular-hour and overtime-hour earnings, 
a list of all deductions showing the amount of 
each, a symbol for each deduction, and the net 
pay. The net amount printed on the stub portion 
of the check is identical with the net amount 

^ which is printed In two places on the main por- 
tion of the check. ^ 

In some instances, a company nlay wish to pay 
off in cash Instead of by check, and, when this 
system is used, the machine is adapted to print 

80 upon a pay envelope. This envelope is printed 
;:, like the check, except that the consecutive num- 
ber is omitted and the net amoimt is printed only 
once on the flap. 
The machine is also adapted to print upon a 

35 payroll summary sheet. Upon this sheet, at the 
left-hand side thereof, are written, either by hand 
or by typewriter, the employee's name, his check 
number, and his rate. These may be written iiji 
one column, and any necessary remarks concem- 

40 ing this particular employee may be entered In 
another column. In the illustrated form, the 
machine prints data in the remaining eleveif 
columns. The number of columns may vary for 
different uses. There are two line spaces allotted 

45 to each of the employees' columns set aside for 
various data. In one column, there Is printed a 
consecutive number; In another column, in the 
top space for the employee, is printed his gross 
pay, and in the second space his net pay; in an- 

60 other column are printed the regular number of 
hours the employee worked and also the number 
of overtime hours he worked; and In the next 
column are printed the gross amount of his pay 
for regular hours and the gross amount of his 

M pay for overtime hours. The next column Is al- 
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lotted to extra mcney, such as premiums for 
working at special times, such as the night 
"trick," Sundays, or holidays, or bonuses which 
the employees may receive; the next six columns 
are allotted to deductions/there being two deduc. 
tions printed in each space, if the employee has 
that many deductions to be charged against his 
gross earnings. 

A payroll summary may, therefore, be allotted 
to each department, or, if the departments are 
too large, it may be allotted to the various jobs 
of the departments. 

An individual employee's earnings record card 
may also be printed by the machine. Upon this 
earnings card, which is divided into columns, and 
each column into two printing spaces, there may 
be printed, for example, at the left, the number 
of regular hours the employee works and the 
nimiber of overtime hpurs he works; in the next 
column may be printed the gross amount of earn- 
ings for regular hours employed and the gross 
amount earned for overtime hours employed; the 
next colimin Is set aside for any extra money 
which the employee may earn, such as dividends 
or bonuses; and the next six columns are set 
aside, wherein all of Ills deductions each week 
may be recorded. In the last coliunn, there is 
a space for a Balance forward, which is picked 
up from a former earnings record, set up on the 
keyboard of the machine, and printed in this 
colimin when a new card is begun for the em- 
ployee when his old card is filled. In the right- 
hand column and in the top line of the two-line 
space allotted for the first posting is the gross 
amount of the employee's pay for the particular 
pay period of the employees, and in the second 
line is printed the total or gross amount of his 
earnings; say, for example, from the beginning 
of the year. Tills gross amount is the sum of 
the prior earnings plus the current weekly earn- 
ings, which, therefore, becomes the earnings to 
date. 

On top of the machine there is provided a. 
platen, somewhat similar to the ordinary type- 
writer platen, around which may be placed the 
basic payroll from which the postings on the 
earnings card, the payroll simimary, the em- 
ployee's check, or the employee's envelope may 
be taken. This platen, as will be described later, 
is adapted to be automatically fed one line space 
each time the Net pay key is operated, which is 
normally the last operation when payroll checks 
or payroll envelopes are made out. The platen 
may also be turned by hand by the usual knob 
on the end thereof. 

Alongside the platen upon which the basic pay- 
roll is carried, there Is a device carrying em- 
ployees' time cards or other types of data-bearing 
forms from which the operator may obtain the 
number of regular hours and also the overtime 
hoiu-s worked. On this card, there are also vari- 
ous types of deductions which have been previous- 
ly mentioned and which are recorded thereon by 
the clerk. 

These time cards are adapted to be ejected 
from the stack upon the operation of the Net 
pay key, and there is mechanism connected be- 
tween the operating means for the ejection of 
these icards and the platen alongside the device 
which holds the cards, for turning the platen 
to feed the basic payroll one step, as above men- 
tioned, whenever the Net pay key Is depressed. 

In some instances, it may be that certain 
organizations do not use the time card system, 
and therefore the time cards and the device for 



holding them may be eliminated from the ma- 
chine, the posting operator getting all of her in- 
formation from the basic payroll sheet which has 
been put around the platen on top of the ma- 

§ chine above the keyboard. 

. Assuming that all the totalizers in the machine 
are clear and that the operator is getting ready . 
to run a group of pay checks for a department 
of a business or any selected group, the operator 

10 will first depress the "Net pay" key, with no forms 
in the check position, so as to set the feeding 
mechanism of the printing devices in position 
to feed the forms after they are put in the ma- 
chine. Tills operation of the machine under con- 

15 trol of the "Net pay" key also clears the cross- 
footer, thus assuring that the proper gross and 
net amounts will be printed on the check and 
other printing mediimis adapted to receive such 
data. 

20 The next operation is to insert the payroll 
summary and insert the check, after which the 
operator, from the earnings record card, picks 
up the prior earnings of the employee — that is, 
sets up the amount of the employee's prior earn- 

25 ings on the amoimt keys — and then operates the 
"Prior earnings" Icey. During this operation, the 
machine accumulates the amoimt of the iNrior 
earnings, which has been picked up in a totalizer 
set aside for that purpose. 

30 In case the operator does not insert the check 
before recording the prior earnings, the check 
feeler mechanism controls the check tension rolls 
so that the check may be inserted during or after 
the operation of entering the prior earnings in 

35 the crbssfooter. 

The amount keyboard is constructed with a 
permanent "split," which, as is well known in the 
art, in machines of this type, provides for just 
twice as many totalizers as there would be if 

40 there were no split in the machine. The key- 
board is split so that there are eight rows of 
amount keys in the right-hand side of the split 
and seven rows of amoimt keys on the left-hand 
side of the spUt. 

45 The next operation after picking up the prior 
earnings, in connection with the running of a 
payroll, is the setting up of the regular hours 
on the amount keys on the left-hand side of the 
split, and setting up the amount of money earned 

fiO on the amount keys on the right-hand side of 
the split. The operator then depresses the Hours 
and Amount key "R," and during this machine 
operation the amount of \regular hours and the 
amount of money earned for those hours arie 

M printed upon the payroll summary, upon the 
check stub, and upon the earnings record car^. 
The number of regular hours are accumulate^ 
in a totalizer set aside therefor, and the money 
earned is added into a totalizer for such amounts. 

M The amount of money also is added into a cross- 
footer or add and subtract totalizer. 

The next operation is to set up the amount of 
overtime hours and the amount of overtime mon- 
ey earned on the keys to the left and right of tlie 

W split, respectively, after which the operator op- 
erates the Hours and Amount key "T," whereupon 
the machine prints the overtime hours and the 
overtime amount on the payroll summary, on the 
check stub, and also on the earnings record card. 

70 The number of overtime hours is added into its 

allotted totalizer, and the amount of overtime 

money is added into its allotted totalizer and into 

the crossfooter. 

If there are any other special moneys to be 

7S paid to this particular employee whose check if 
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being mritten, such as dividends and bonuses, 
sudbi amounts are set up on the amount keyboard 
and the Amount key "S" operated for the divi- 
dends and the Amoimt key "X" operated for the 
bonuses. Such amount or amounts will foe printed 
upon the payroll summary, upon the check stub, 
and also upon the earnings record card, and 
added into their respective totalizers and into 
the crossfooteh 

The next operation is to read the crossf ooter 
by depressing the "Gross" key, which prints the 
gross amount (sum of the regular hours amount, 
overtime hours amount, and dividends and bo- 
nuses. If any) on the payroll summary, on the 
check stub, and also on the earnings record card. 

Since the gross amount of pay which the em- 
ployee has earned is now recorded and stored in 
the crossfooter of the machine, the operator pro- 
ceeds to make a record of the various deductions, 
whatever they might be, such as income tax with- 
holdings, old age benefits, insurance, etc. For 
each of these separate deductions, the operator 
sets up the amount on the keys to the right of the 
split and then depresses the appropriate one of 
the keys "A" to "N" set aside for the particular 
deduction made. During this operation, the de- 
ductions are printed upon the payroll summary, 
upon the stub of the check, and also upon the 
earnings record card. Tiie amounts of these sev- 
eral deductions are subtracted from the cross- 
looter to arrive at the employee's net pay. 

During these operations, the payroll summary 
Is shifted or fed to print in both lines of the space 
allotted for each employee, and the earnings rec- 
ord card Is likewise shifted. This feed from line 
to line in one space is positively controlled by 
the keys of rows 2 and 3. Each key has a definite 
position in which to print. The payroll summary 
is also fed from either line in one space to the 
top line of the next space during the "Net pay" 
operation, but the earnings record card is not so 
fed. 

During these operations, the check is fed after 
the prtating of the hours and earnings for the 
regular time worked, and then fed again after 
the printing of the overtime hours and overtime 
money, so that the gross earnings is printed be- 
low the regular and overtime amounts of money. 
If there are any special earnings, such as divi- 
dends and/or bonuses, the check is fed and these 
amounts are printed and recorded before the 
gross amount is printed on the check. Then, upon 
the registration of the first deduction, the check 
Is fed back so as to print in line opposite the regu- 
lar hours, and is fed after each deduction is made. 
The next operation is to make a record of the 
earnings to date, and to do so the operator de- 
presses the Eamings-to-date key, which prints 
that amount on the earnings record card in the 
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ployee in any selected group which the operatol^ 
has taken according to the system used in var- 
ious businesses where the machine is located. In 
case a pay envelope is used in place of a check, 

6 the gross amount of the employee's pay is printed 
on the envelope, and each of the several deduc- 
tions is printed on the envelope, the envelope be- 
ing fed after the printing of each of the deduc- 
tions. The envelope is then fed back to the fourth 

10 line, and upon the operation of the "Net pay" 
key, the employee's net pay, which is the difleir- 
ence between the gross amount and the sum of 
the several deductions, is printed on the envelope 
in line with the fourth deduction. 

15 After a definite group of employees' checks or 
pay envelopes have been printed and records 
made in the machine, the operator proceeds to 
make what is known as a clearing payroll post- 
ing. Prior to doing this, the payroll summary 

20 is inserted in the machine to the Total line po- 
sition. After the insertion of the payroll sum- 
mary into this position, the several totals are 
taken in the following order: the clearing of the 
Prior earnings total by the depression of the 

23 "Clear row 2" key and the "Prior earnings" key. 
Next, the Total earnings to date are printed upon 
the payroll summary by the depression of the 
"Clear row 4" key in conjunction with the "Prior 
earnings" key. This clears the group total 4, 

30 known as the GT4 totalizer, the "Prior earnings" 
key acting, at this time, merely as a machine re- 
lease key. 

The operator next clears the Earnings totals 
by the depression of the "Clear row 4" key in 

35 combination with Individual operations of the 
"X," "S," "T," and "R" keys. 

The deduction totals are next cleared by the 
depression of the "Clear row 4" key- in combina- 
tion with the keys "K," "L," "M," and "N" on 

40 separate operations, and by the depression of 
the "Clear row 3" key In combination with the 
keys "A" to "J" inclusive in separate operations. 
The operator then ascertains the net total, which 
is accomplished by the depression of the "Net 

45 pay" key in combination with the "Total net 
I>ay" key. 

For all of the above operations, the analysis 
control or print control lever at the left of the 
machine is in the No. position. 

60 The consecutive number is advanced during the 
"Net pay" operation, so that the consecutive 
niunber will be printed upon the payroll smn- 
mary and also upon the main portion of the 
check. 

55 The machine is so constructed that, when the 
operator finishes running the payrolls, the ma- 
chine may be used for an analysis machine for 
the distribution of various data, the account and 
folio number and then the amount of hours and 



second line of the space allotted to this particular.. 60 money, lor example, for determining the cost 



posting for the particular employee whose card is 
In the machine. 

After this operation, the operator depresses the 
"Net pay" key, which clears the crossfooter so 
as to print the net amount of the employee's pay ^5 
imderneath the gross amount of the employee's 
pay on the payroll summary. During this opera- 
tion, the check is automatically fed back to the 
fourth line position, whereupon the net pay is 
printed on the stub of the check and is also print- 70 
ed twice on the main portion of the check, which 
the employee cashes. After the check is all 
printed. It Is ejected and Inverted, so as to be 
stacked in proper numerical order. 

These operations are repeated for each em- 75 



of manufacture of groups of articles which are 
being manufactured, if the machine is used In 
siich a place, or it may be used for analyzing in 
other mercantile establishments to obtain the 
costs and selling prices of groups of articles. 
When analyzing, the analysis control or print 
lever at the left of the machine is moved into 
the No. 1 position or into the No. 2 position, de- 
pending upon whether or not it is desired to have 
the consecutive number printed. In the No. 1 
position the consecutive number advances, but 
in the No. 2 position the consecutive niunber does 
not advance. Account numbers, cost prices, etc., 
may be printed on a ticket, along with other 
data desirable, such data being printed from 
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whatever Is set up on the kejpbokrd of the ma- 
chine. 

When the machine is used -as an analysis ma- 
chine, In place of using the payroll summary, 
there Is a place In the machine for a roll ot paper 
to be inserted, upon which various analysis fig- 
ures may be printed, as set up on the keyboard, 
depending upon what type of analysis is to lie 
made. 
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under control of thie keys of the control rows 
for determining which line of the payroll stm- 
mary and which line of the earnings record i« 
to receive the printed data for the various op- 
erations which are required to record all data 
in connection with a payroll check which is 
printed during these operations. 

A fiirther object is to provide novel means un- 
der control of the control keys for selecting the 



For the purpose of illustrating one form of 10 columns, on the payroll summary and on the 



the present invention, the machine shown here- 
in is constructed to perform the fimctions stated 
above. However, it is not intended to limit the 
invention to this one form of payroll checks or 
envelopes, or forms for siunmaries and earnings 
record cards, as other forms may be used for 
fulfilling other types of business systems without 
in any way departing from the spirit of this in- 
vention. This is particularly true in connection 



earnings record, and the line in the selected col- 
umn to receive the printed data for each of tiie 
several operations necessary to completely re- 
cord a check-writing transaction. 
15 A fiui;her object of this present Invention is 
^ to provide a novel control for the several Im- 
pression means associated with the payroll sum- 
mary and the analysis strips which may be used 
to be printed upon by certain of the same ham- 



with the analysis or audit strip, as it may be 20 ^^^^ ^^^ printing mechanisms that print upon 



called, as various types of analytical records may 
be printed, depending upon the particular type of 
business in which the machine is used. 

It is, therefore, one object of this invention 
to provide an accoimting machine for distrib- 
uting items into a plurality of classification totals 
and also provide the necessary crossfooters or 
add-subtract totalizers for obtaining the proper 
totals and balances of the various necessary 
items. 

Another object of this invention is to provide 
means for changing the machine from a payroUr 
writing machine to an analysis machine, with 
the least amount of effort up<m the part of the 
operator, and also to provide a fool-proof mar 
chine, as far as the controls of the printing are 
concerned, when changing frcmi one type of ce- 
cordlng to the other type of recording. 

Another object is the provision of a consecu- 
tive number printing mechanism and novel 
means to control the actuati(Mi thereof under 
control of the means which changes the machine 
from a payroll- writing machine to an analysis 
machine. 

Another object is to provide manually adjust- 
able means having a plurality of positions of ad- 
justment, to control the machine to function as 
a payroll-writing machine when said means is 
in one of its positicms of adjustment and to func 



the payroll summary. 

A still further object of this invention is to 
provide novel means of control for the print- 
ing mechanism which is dependent upon the 
25 type of operation through which the machine is 
being put, whether it be analysis or payroll re- 
cording. 

A further object of this invention is to provide 
novel control means for the printing mechanism 
3Q when a clearing payroll posting is being nm. 

Another object of the present invention is to 
provide means for easy substitution of the analy- 
sis strip for the payroll summary in the machine 
when the machine is to be used for analytical 
33 purposes instead of the writing of payroll checks 
and the recording thereof on a payroll summary. 

A further object is to provide the necessary 

controls for eliminating the operation of the 

hammer and printing mechanisms associated 

40 with the earnings record card during the running 

of the analysis of the various types. 

Another object of this Invention is to provide 

a hand-spacing or feeding mechanism for the 

payroll summary in case the operator wishes to 

45 feed the payroll summary independently of the 

automatic feeding. 

Another object is the provision of novel means 
under control of a manually operable lever to re- 
lease the tension on the earnings card and lock 



tion as an analysis machine when in any of its SO the machine when the proper forms are not in the 



other plurality of positions of adjustment, and 
to control a consecutive numbering mechanism 
to be effective during; the payroll functions of 
the machine and diuing analysis functions when 



machine to be printed upon for certain types of 
operations. 

Another object of this Invention is the provision 
of a novel ejecting mechanism for the check 



said means is in a certain one of its other po- 55 and/or for a pay envelope in conjunction with the 



sitlons of adjustment, and to be ineffective dur- 
ing analysis functions when said means is in 
another of its plurality of positions of adjust- 
ment. 



feeding mechanism for the check and the pay 
envelope and the control thereof. 

A further object is to provide an ejecting mech- 
anism which will eject, with the same effectlve- 



A more specific object is the provision of a 00 ness, any printing medium regardless of its 



manually operable lever and a manually oper- 
able key to change the machine from a payroll 
machine to an analysis machine when the lever 
is adjusted to a certain position and said key 
is depressed. 

Another object of this invention is to provide 
an accounting machine with a more fiexlble type 
of record material feeding mechanism. 

Another object of this invention is to pro- 



thickness and/or its rigidity. 

Still another object is the provision of novel 
mechanism under control of feeling devices as- 
sociated with the various printing or recording 
** medliuns to control the effectiveness of the feed- 
ing devices for such printing or recording me- 
diums. 

Another object is the provision of novel mech- 
anism under the control of feeling devices asso- 



vlde a special and novel feeding mechanism to TO dated with various recording mediums to control 
take care of printing in the proper spaces al- the actuation of the means which records on said 
lotted to each emjdoyee on the payroll summary recording mediums. 

record and also on each employee's earnings rec- Another object is the provision of novel de- 

ord card. vices under control of the feeling devices to con- 

A more specific object is to provide means 75 trol the releasing mechanism for the machine to 
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determine when the machine shall or shall not 
operate. 

With these and incidental objects in view, the 
invention includes certain novel features of con- 
struction and combinations of parts, the essen- 
tial elements of which are set forth In appended 
claims and a preferred form or embodiment of 
which is hereinafter described with l^eference to 
th6 drawings which accompcmy and form a part 
of this specification. 

In said drawings: 

Fig. 1 is a perspective view of the entire ma- 
chine embodying the invention. 

Fig. 2 is a diagrammatic view of the keyboard 
of the machine. 

Fig. 3 is a section of the machine, taken to the 
right of one of the amount banks, and shows the 
differential mechanism, the totalizers, and a part 
of the control mechanism for the printer wheels. 

S!ig. 4 is a skeleton view of a part of the mech- 
anism for controlling the operation of the .dif- 
ferential mechanisms of one transaction bank by 
certain keys of another transaction bank. 

Fig. 5 is a section alongside the second trans- 
action bank, showing the automatic control of 
the differential mechanism of row 2, a part of the 
second bank being broken away to show a part of 
the third transaction bank. 

Fig. 6 is a detail of a portion of the transfer 
total drive mechanism from the machine. 

Fig. 7 shows the totalizer controlling mecha- 
nism relative to its timing, for adding, reading, 
resetting, and transfer of total, and the transfer 
total selection and drive. 

Fig. 8 is a detail of the totalizer engaging con- 
trol for the transfer of totals. 

Fig. 9 is a detail view of the totalizer engaging 
control for add, read, and reset operations. 

Fig. 10 is a detail view of a portion of the con- 
secutive number and date lever lock control. 

Fig. 11 is a detail view showing the consecutive 
number and date lever lock. 

Fig. 12 is a diagrammatic view of the controlling 
bars associated with rows 1, 2, 3. and 4, and their 
conteol by the keys. 

Fig. 13 is a facsimile of a portion of an analy- 
sis strip printed by the machine. 

Fig. 14 is a detail of the automatic latch con- 
trol for row 2. 

Fig. 15 is a detail view of the mechanism for 
releasing the time card by the Net pay key. 

Pig. 16 is a detail view of the interlock control 
by the Analysis key. 

Fig. 17 is a wiring diagram of the time card op- 
erating mechanism. 

Fig. 18 shows the zero stop control of row 4 
from the Net pay key. 

Pig. 19 shows the zero stop of row 4 for the dif- 
ferential mechanism thereof. 

Fig. 20 is a facsimile of a portion of another 
type of analysis strip. 

Fig. 21 shows the automatic control of the dif- 
ferential of row 2 latch by the deduction keys of 
rows 3 and 4. 

: Fig. 22 is a detail view of the control lever of 
row 4 for the automatic control of the row 2 latch. 

Pig. 23 is a detail view of the automatic control 
of row 2 latch by the plus k^ in that row. 

Pig. 24 Is a facsimile of one form of stub pay 
check, which may be printed by the machine. 

Fig. 25 is a facsimile of a ticket which may be 
printed by the machine, having thereon analysis 
figures printed when the operator is performing 
certain types of analytical operations. 

Fig. 26 is a facsimile of one form of pay en- 



velope which may be printed by the machine in 
place of the check if desirable. 

Fig. 27 is a diagrammatic view of the cross- 
footer or add and subtract shifting cams for the 
S add and subtract totalizer, indicating where the 
split in the totalizer is. 

Fig. 28 is a facsimile of a payroll summary of 
one type which may be printed by the machine, 
showing the various data thereon which is printed 
IQ when making out payrolls. 

Fig. 29 is a facsimile of a portion of an earn- 
ings record card of an employee. 

Pig. 30 shows the printer drive control and the 
positive stop for the printer cam line under the 
15 control of the row 3 printer selection. 

Pig. 31 shows a detail of a portion of the row 
4 printer selecting mechanism. 

Fig. 32 shows the total control plate for the 

printer selection. 

20 Pis- 33 is a detail view of the interlock between 

the key lock line (machine release line) and the 

consecutive number and date lever setting means. 

Fig. 34 shows the consecutive number and date 
setting means and the liner release mechanism 
25 for the same. 

Pig. 35 shows the consecutive number operating 
mechanism and the control for the same by the 
hand lever. 

Pig. 36 Is a detail view of a date setting lever. 
30 Pis. 37 is a detail view of the consecutive num- 
ber and date lock operating means. 

Fig. 38 is a view showing a portion of the con- 
secutive number and feeding mechanism. 

Pig. 39 is a plan view of a part of the payroll 
35 simimary sheet printing control mechanism. 

Fig. 40 is a detail view of the selecting feeler 
shaft drive. 

Pig. 41 is a detail view of the moimting of the 
consecutive number and date setting unit. 
40 Figs. 42— A and 42— B together constitute a 
plan view, in reduced scale, of the printer frame 
and shafts. 

Pigs. 43— A and 43— B together constitute an 
elevation of the earnings record card printing 
13 mechanism. 

Pigs. 44— A and 44— B together constitute a 
plan view of the earnings record card printing 
mechanism. 

Fig. 45 is a fragmentary plan view of the pay- 
50 roll summary printing hammers and table and 
shows the receptacle for the analysis paper roll 
and the hinged lid for said receptacle. 

Pigs. 46 — A and 46— B together constitute a 
plan view of the printer drive cam shaft and the 
an associated cam arm shafts. 

Pig. 47 is a detail view of the earnings record 
card and payroll summary alining mechanism. 

Pig. 48 Is a detail of the selecting plate aliner 
mechanism. 
00 Fig. 49 is a detail showing the earnings record 
card tension control. 

Pigs. 50 to 54 inclusive show five earnings ham- 
mer selecting plates, which taken together in com- 
bination select the hammers 4 and 16 for print- 
05 ing the employee's earnings on the payroll sum- 
mary and the check. 

Pig. 55 is the basic payroll or work sheet platen 
feeding mechanism and the operating means 
therefor. 
70 Pig. 56 shows a detail of the feeding mechanism 
for this work sheet platen. 

Figs. 57— A and 57— B, taken together, consti- 
tute a view showing the relationship of all select- 
ing plates and their associated feeling means, the 
5^6 latter being in diagrammatic relation thereto. 
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Pigs. 58 — ^A and 58 — ^B, taken together, show In 
diagrammatic form the relationship of all groups 
of type wheels (Indicated by rectangles) and 
their hammers in front elevation. 

Pig. 59 is a full-size view of the payroll sum- 5 
mary and earnings record card feed and the 
simimary control tram the total row 1, shown in 
the normal position. (There are two such mech- 
anisms identically the same except for one of the 
control disks.) 10 

Pig. 60 is a full-size detail view of a portion of 
the mechanism of Pig. 59, showing the control 
from row 2 in the moved position. 

Pig. 61 is a full-size detail view of the control 
of the payroll siunmary and earnings record card 15 
feed from row 2. 

Pig. 62 is a full-size view of the consecutive 
number feed control of the payroll summary. 

Pig. 63 is a plan view of the mechanism shown 



in Pigs. 59, 60, and 62, except the cam and the 20 mechanism. 



Ing the machine from a payroll machine to an 
analysis machine. 

Pig. 73 is a detail view of the train of mecha- 
nism for controlling the earnings record card 
tension device. 

Pig. 74 is a detail view of the positKm stop 
for the earnings record card. 

Pig. 75 is a frcmt view of the earnings record 
card table and a portion of its associated mecbar 
nism for moving the same. 

Pig. 76 Is a detail view showing the earnings 
record card position stop removing means. 

Fig. 77 is a detail view, partly broken away, 
showing the alining bar for the earnings record 
card table. 

Pig. 78 is a plan view of the mechanism of 
Pig. 74, showing the position stop for the earn- 
ings record card. 

Pig. 79 shows the check or envelope ejecting 



cam arm associated therewith. 

Pigs. 64 — A and 64 — B together constitute a 
chart of control or selecting plate groups, where 
there are four plates in a group, showing how the 
control notches are cut in each of the plates for 
the controlling of the various hammers, the con- 
trol of the machine lock, the control of the payroll 
summary line selection, the control of the earn- 
ings record card line selection, the control of the 



Pig. 80 is a detail view of the check deflector. 

Pig. 81 is a detail view of a portion of the 
check ejecting mechanism. 

Pig. 82 is a detail view of the check ejecting 
2 j mechanism in the moved position. 

Pig. 83 is a view of the check feeding mecha- 
nism, showing the initial feed and a part of the 
line-spacing mechanism in the position which 
this mechanism assumes at the end of the print- 



consecutive number advance, and the control of 30 ing of the hours and the earnings for the hoiurs. 



several of the hammers for printing upon the 
payroll summary and upon the earnings record 
card; and also Indicates by which control row of 
control keys they are controlled, and further in- 



dicates where they are controlled by the payroll 3,-) control mechanism. 



Pig. 84 shows a part of the check ejecting 
mechanism control and a part of the check feed 
selector mechanism. 

Fig. 85 shows a part of the check ejection 



summary feeler, the earnings record card feeler, 
and also the check feeler, there being special sym- 
bols Indicated in the foot-note showing where 
these various feelers control. 



Fig. 86 is a view showing the check feeding 
mechanism— ^that is, the initial feedr-ln its nor- 
mal position. 

Fig. 87 is a view of the check feeding mecha- 



Pig. 65 is a chart of the control or selecting 40 nism for the initial feed, showing the position 



plate groups, where there are three plates to the 
group, showing how these groups of plates are 
notched out for control purposes, for controlling 
the spacing of the payroll summary sheet; the 
feeding, both forward and backward, of the 
check; the check ejection; the earnings record 
card release; and several hammers for printing 
upon the check, the payroll siunmary, and the 
earnings record card; and shows which rows of 
control keys control the various plates and also 
Indicates where these plates are controlled by 
the payroll siunmary feeler, the check feeler, and 
also the earnings record card feeler. 

Fig. 66 is a general view illustrating a part of 
the check ejecting mechanism. 

Fig. 67 is a general view of the check feeding 
mechanism. 

Pig. 68 is a general view of the payroll simi- 
mary sheet control and shows the supply roll for 
the analysis strip and the receptacle therefor, 
which strip may be used to be printed upon in 
place of the payroll summary when the machine 
is used for analytical purposes instead of when 
It is being used for the issuing of payroll checks. 

Pig. 69 is a detail view showing the hand feed 
for the payroll summary and also shows the pay- 
roll summary tension control feed. 

Fig. 70 is a general view of the payroll sum- 
mary feeding device. 

Pig. 71 is a diagrammatic view showing the 
various steps of feeding both forward and back, 
and feeding to special positions of the check 
which is printed during payroll runs. 

Fig. 72 shows the analysis control mechanism; 
that is, the mechanism which assists in convert- 



of the mechanism at the end of that feed; that 
is, where the check has been fully drawn into 
the machine. 
, Fig. 88 is a detail view of the check feeding 

45 mechanism, showing the line-spacing portion of 
the check feed for feeding the check after the 
printing of the hours and the amount of earn- 
ings for regular hours and also overtime hours.' 
Pig. 89 is a detail view of ttie check feeding 

50 mechanism, showing that part of the mechanism 
which feeds the check back to line 1 printing po- 
sition; that is, in the position for receiving the 
printing of the first deduction. 
Fig. 90 shows the feeler mechanism for the 

6.5 check or envelope, for the payroll summary, and 

also for the earnings record card. (There are 

three such mechanisms in the machine, and they 

are all Identically the same.) 

Fig. 91 is a detail view of a part of the check 

00 feeler mechanism in its normal position. 

Pig. 92 is a detail view of a part of the check 
feeler mechanism in the moved position. 

Pig. 93 shows the clutch drive for the check 
feeler cams and the check ejector cams. 

65 Pig. 94 is an edge view showing the check feed 
cams, the check ejector cams, and also the cam 
which controls the tension rolls for the check. 

Fig. 95 shows the check feeding mechanism and 
that part which controls the feed thereof to the 

70 fourth line or Net amount position after having 
printed the various deductions so that the check 
will always come back to this particular fourth 
line to have the net amount printed on the stub 
and also printed twice on the main body of the 

78 check and always in the same line. 
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Fig. 96 is a detail view of a part of the ched^ 
feeding mechanism shown in Fig. 05. 

Pig. 97 is a detail view of a part of the mech- 
anism, showing the hand machine lock releasing 
mechanism when no check, payroll summary, or 
earnings record card is present in the machine; 
that is, when any one of the recording medlimu 
is absent, the machine will not be released during 
payroll run operations. 

Fig. 98 is a detail of the control of the feeler 
for the machine locking line under control of 
the feeler mechanism. 

Fig. 99 is a detail view of the hammer operat- 
ing mechanism. (There are three such mecha- 
nisms as this In the machine, all Identically the 
same.) 

Fig. 100 is a detail view of the check back-space 
mechanism to the first line of printing to re<beive 
the print for the first deduction after the gross 
amount of the employee's pay has been printed. 

Fig. 101 is a detail view of a part of the check 
line-spacing mechanism shown In Fig. 88 in its 
moved position. 

Fig. 102 is a perspective view showing the con- 
trol for the check feeding mechanism. 

Fig. 103 is a detail view showing the check stop 
and the check tension mechanism in the position 
which it assumes after the first printing has been 
made on the check. 

Fig. 104 is a front view of the check ejecting 
mechanism. 

Fig. 105 is a diagrammatic view of the source 
of control of the groups of control disks In Figs. 
50 to 54 and shown on the charts in Figs. 64 — ^A, 
64 — ^B, and 65. 

Fig. 106 is a view showing the time card box. 
a portion of which is broken away to show the 
time cards and the mechanism for operating 
the time card ejecting means. 

Pig. 107 is a modified form of hand control of 
the check feeding mechanism. 

Fig. 108 Is a detail view of a portion of the 
mechanism of Fig. 107. 

Pig. 109 is a time chart showing when the vari- 
ous groups of mechanisms in the machine 
operate. 

Geniral Description 

Described in general terms, the machine em- 
bodying the present invention is of the type gen- 
erally disclosed in the above-mentioned Shipley 
and Goldberg patents. These patents disclose a 
plurality of totalizers into which may be distrib- 
uted various amounts, according to the busi- 
ness system for which the machine is built. 

In the present instance, the totalizers are 
adapted to receive the many and various Items 
constituting individual transactions that are han- 



Indlcated spUt control amounts to be added into 
the right-hand side of the split totalizer. 

The earnings record card Is printed at the 
right-hand side of the machine from ten ham- 

M mers, the check is printed near the center of the 
machine from eight hammers, and the payroll 
summary is printed at the left of the machine 
from eleven hammers. When the machine is 
used for analytical purposes and the analyzing 

10 strip Is placed in the receptacle in the left of the 
machine where the payroll summary is ordinarily 
printed, then the first f oiu: luunmers of the group 
of eleven hammers are used to print analysis data 
on the analyzing roll strip. 

10 The earnings card record at the right of the 
machine is adapted to be fed or line-spaced by 
novelly constructed feeding mechanism und6r 
control of feeling devices and the control keys 
of the keyboard. 

ffi The check or envelope is adapted to be line- 
spaced and given forward and backward feed 
movements by novelly constructed feeding mech- 
anism under control of the control keys on the 
keyboard and also a so-called slip feeler device. 

^ The payroll summary is adapted to be fed by 

a novelly constructed feeding mechanism under 

control of feelers and the control keys of the 

keyboard. 

The four rows of control keys at the right side 

90 of the keyboard control the selecting of the col- 
umns and the selection of the various line spaces, . 
in those columns to receive the printed data ; 
diurlng the several operations of the machine 
necessary to complete a payroll check writing and 

35 issuing transaction. The number of operations 
necessary varies with the number of types of 
earnings to be credited to each employee and 
also varies with the number of deductions charge- 
able against the gross earnings of each employee. 

4fi The check ejecting mechanism is also controlled 
by certain of these keys, since it is necessary to 
actuate said ejecting mechanism at variable 
times. That is to say, the ejecting mechanism 
m^y be actuated after anywhere from one to an 

45 indefinite number of operations diulng the proc- 
ess of writing a payroll check, here again depend- 
ing upon the number of types of earnings and 
upon the number of deductions for each employee. 
There is also a novelly constructed control de- 

^ vice for changing the machine from a payroll 
machine to an analysis machine with a minimum 
amount of effort and thought by the operator of 
the machine. This means comprises, generally, 
a hand-operated or hand-manipulated lever at 

65 the left of the machine, which has three positions, 
«nd an analysis key on the keyboard. One po- 
sition of the lever is an analysis position; that is, 
a position whereby it has assisted in converting 
the machine from a payroll machine into an 
died in the process of making out payroll checks <"* analysis machine. In such position, the machine 



or payroll envelopes. 

The above-mentioned patents also disclose 
what are known in the art as add and subtract 
totalizers or "crossfooters," by which they have 
come to be known, from which balances may be 
printed at any desired time. 

To control the printing on the various print- 
ing mediums, the machine has four rows of con- 
trol keys and fifteen banks of amount keys, as 
shown in Fig. 1 and diagrammatically in Fig. 3. 
The amount keyboard is what is known in tJie 
art as a split keyboard. The first seven rows 
of amount keys on the left control amounts to be 
added into the left-hand side of a split totalizer. 
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can be used for analysis distribution of data, and 
the consecutive number mechanism will be dis- 
abled. In another analyzing position of this 
manipulative lever, the machine can be used for 
analysis distribution of data, and the consecutive 
number mechanism will be operated. In the third 
position of this manipulative lever, the machine 
can be used for a payroll and dividend machine. 
When the machine has been converted from a 
70, payroll machine into an analysis machine, the 
hammers and feeding mechanism for the earn- 
ings record card may be disabled, and the mech- 
anism for feeding and ejecting the check and 
also for printing upon the check may be disabled 



and the eight banl&s of keys to the right of this 75 part of the time, but another part of the time 
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during analysis, these mechanisms whlfch feed, 
eject, and print upon the check are used for feed- 
ing, ejecting, and printing upon a ticket having 
analysis data printed thereon under control of 
keys on the keyboard. Also, during the analysis, 
the payroll summary, as mentioned above, is not 
used, and the analysis made Is used in place 
thereof, and consequently a portion of the ham- 
mers which normally print in certain columns 



the necessary Items in ccmnection with the print- 
ing of the payroll checks and for clearing the 
various totalizers at the close of any day when it 
is desired to clear out the machine to render it 
ready for business for the following day or for 
any other following period. 

The total-taking row of keys is designated in 
the diagrammatic view in Fig. 2 as row 1; the 
right-hand control row of keys is designated as 



of the payroll summary are disabled, whereas 10 row 2; the middle row of control keys is deslg 



other hammers which print upon the payroll 
summary are used to print upon the analysis strip. 
These controls are all effected under the control 
of the above-mentioned manipulative lever at the 



nated as row 3; and the left-hand row of control 
keys is designated as row 4. These designations — 
that Is, row 1 to row 4 — ^wlU be hereinafter used 
In connection with these keys when describing In 



left end of the machine In combination with an 16 detail the various feed and ejecting mechanisms 
Analysis key on the keyboard. 

As above mentioned, there is also provided in 
the machine of the present Invention the internal 
gear driving mechanism, such as that disclosed 
in the above-mentioned Kreider patent, which is 20 
for the purpose of simultaneously setting on 
groups of devices amounts and data under con- 
trol of the keys so that printing can be readily 

accomplished on the payroll summary at the left j. .^^.^^ .. mountPd above the nrinter sec 

of the machine, on the check at the central part m ?ir^ section is mounted above the prmter sec 

of the machine, and upon the earnings record 



and slip mechanisms and hammer mechanisms 
which they control. 

DiTAiLXD Description 

Framework 

The accoimting machine herein disclosed is 
divided into two main sections; namely, a ma- 
chine section and a printer section. The ma- 



The mechanisms of the machine section are 

supported in a framework mounted on a base, 

which in turn is supported on a framework which 

mu, ..„«,« ir,f»^oi „»»,. Hri„ir,» ,»,»,.hor.<cm 4. sA supports thc prfntcr mechanism /of the printing 

™!/.T„! i±?„^i^r:J' I^f„f, f.l°JT.^ "* section. Which framework Is carried by a heavy 



card at the extreme right of the machine; that 
Is, when the machine is being used for payroll 
purposes, 



also used for controlling and setting up the vari- 
ous control plates for controlling other mecha- 
nisms, such as feeding mechanism, ejecting 



base. 

The relation of the side frame bases and special 
frames, and also the tie rods for the machine 



mechanism, and slip feeler devices, in addition framework and the printer framework, are gen 
to the hammers. 38 ^^^^ ^^^^ ^^ ^^^^^ ^g—A and 42— B. The ma 



to the hammers. 

As has been pointed out earlier, the amounts 
which are printed on these various printing me- 
diums, such as the payroll summary, the check, 
and the earnings record, are set up under control 



chine side frames and base, and also the main 
front tie bar, are also shown in Figs. 3, 5. and 30, 
and the printer frames are also shown in Figs. 
42— A, 42— B, 46— A, 46— B, 57— A, 57— B, 58— A, 



°L*^I?.!!:! °li?ir.°rL^"^.^„^''e:,J„'?!!!? !!i *° and SS-B and sever'al other figure's tp be herem 



the present Instance has the dual function of 
being used for an analysis and payroll machine. 
While the machine is being used for payroll pur- 
poses, certain groups of keys are used for setting 



after mentioned in connection with specific mech- 
anism which is supported by these frames. 

The machine framework will be first described 
with particular reference to the figures above 



up prior earnings and the regularearnings, and io mentioned, showing the machine framework, 
at other times for deductions These amounts ^hls machine framework comprises a left side 
are set up on the right-hand side of the split of tiame 1 2 1 and a right side frame 1 22 mounted wi 
the keyboard, and the number of hours, both ^ machine base 121. An auxUiary frame 124 is 
regular and overtime hours, are set up on the secured to the side frame 122 by means not 
1^5.L!L*^^ left-hand side of the split on the 60 gHo^n^ and is also supported by the base 123. A 

tie bar 125 connects the side frames 12 i and 122 
across the front, and a back frame 126 ties the 
frames 121 and 122 together across the back. 
These frames 121 and 122 support the main body 
S3 of the machine section of the accounting ma- 
chine. 

The printer section of the machine is all 
mounted between the side frames 111, 1)2, III, 
114, 115, and 116. supported by a printer base ilT. 
60 Frames 111 and 116 are secured to the ends of a 
tie bar 111. which properly spaces these frames 
apart. The side frames 132, 111, 134, and 115 are 
cut away, as shown in Figs. 66, 68, and 79, and 
each Is attached to the tie bar 118 to Insure that 
tions which pertain to the issuance of any par- 65 they are always held in their proper lateral posi- 
tlcular payroll check. The machine is, therefore, tions. 

provided with the amount keys, as above men- a tie bar 139 is spaced between the frames 111 

tloned, of sufHclent capacity to take care of such and 136 at the rear ends thereof, to maintain the 
types of business. proper distance between these two frames at their 

There are also three rows of what are known 70 rear ends. The frames 132, 133, 134, and 115 are 
in the art as "Control" keys, for. the purpose of cut away, as shown in Fig. 43 — ^B, so that they 
selecting various totalizers for the distribution of may be attached to this tie bar 139 so that their 
the transactions entered in the machine. There rear, ends may be held in proper lateral positions, 
is also a row of total-taking keys, which control Auxiliary frames 140 and 141 (Figs. 42 — A and 

the machine for the purpose of taking totals of 76 42 — B) are arranged between the frames 132 and 



keyboard 

When the machine is used for analysis dis- 
tribution, then the keys, both to the right and 
to the left of the split, are used for setting up 
various data numbers and amounts. 

The totalizers used in connection with the ma- 
chine are the same substantially as those dis- 
closed in the above-mentioned Shipley and Gold- 
berg patents. 

As has been , previously mentioned, the ma- 
chine keyboard is arranged for taking care of 
business systems in connection with organiza- 
tions who wish to issue payroll checks and keep 
very complete records of all the various transac 
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(is, and its and 134, respectively, and cure se- 
ciired to the tie bars 138 and 139. Another aux- 
iliary frame 142 to the right of the frame 136 is 
seciired to the base i 3T . 

Near their front ends, the frames 131 and 133 
are again tied together by a tie bar 143, which 
is also secured to the extreme front end of the 
frame 132. A tie bar 144 is secured between the 
front ends of the frames 133 and 134 to hold their 
front ends in proper position, and a tie bar 145 
is secured to the frames 134, 135, and 136 to hold 
the front ends of these frames in proper lateral 
positions. 

The machine section of the accounting ma- 
chine and also the printing section thereof are 
enclosed in a suitable cabinet 146 (Fig. 1) having 
the necessary hinged sections for access to cer- 
tain parts of the machine by the operator when- 
ever necessary. Certain of these sections will be 
described later in connection with specific mech- 
anisms with which they are directly associated. 
All of the hinged sections, wherever necessary, 
are provided with suitable locks to prevent un- 
authorized persons from having access to the 
inner parts of the machine. 

Operating mechanism 

Normally the machine is electrically operated 
by a conventional type of motor such as that dis- 
closed in the Shipley patents referred to herein- 
before, and, in addition, a hand crank (not 
shown) is provided for operating the machine 
manually whenever necessary. The well-known 
electric starting bar used on previous machines 
has been omitted from this machine, and, in- 
stead, the machine is released for operation by de- 
pression of any one of a plurality of so-called 
"motorized" or "operating" keys located in the 
control rows of keys; that is, rows 1, 2, 3, and 4 
(Pig. 2). These keys will be explained more in 
detail later in the specification. 

Depression of any of the operating keys re- 
leases a key lock shaft 149 (Pigs. 3, 5, and 30) to 
the action of a spring (not shown) which rocks 
said shaft a slight distance clockwise to operate 
the clutch mechanism which connects the driv- 
ing motor to a main shaft 1 50 joumaled in the 
machine side frames 121 and 122. The move- 
ment of this key lock shaft 149 simultaneously 
operates the switch mechanism which closes the 
circuit to the motor, thus causing the motor to 
operate and drive the main drive shaft 150. 

The machine herein is adapted to make two 
types of operations, one of which is an adding 
operation, consisting of one cycle, and the other 
of which is a total-taking operation, consisting 
of two cycles. In this application, one complete 
rotation of the main drive shaft 150 is consid- 
ered "one cycle" of operation. 

As has been stated above, the machine is adapt- 
ed to be used for making out the payroll, which 
involves the issuing of checks having printed 
ihereon various data, such as the employee's 
gross earnings and his deductions and net earn- 
ings, in addition to several other types of data 
which the machine is adapted to print. 

The setting up and registering of the gross pay, 
deductions, number of hours, etc., are one-cycle 
operations. The printing of the employee's net 
pay is a two-cycle or total-taking operation 
wherein the net pay is printed as the balance re- 
maining after the various deductions have been 
made from the employee's gross pay. 

Therefore, it can be seen that, in order to 
issue pay checks for one employee, it requires 
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several operations of the "one-cycle" type and 
also several operations of the total-taking type, 
which consists of two cycles. 

Near the end of each single-cycle operation 
and near the end of the second cycle of two-cycle 
operations, the key lock shaft 149 is returned 
counter-clockwise to disengage the clutch mech- 
anism and simultaneously open the motor switch 
to the electric motor, thus causing the machine 
to stop when it reaches its home position. 

The timing for this key lock shaft 149 is shown 
in line 2 of the time chart in Fig. 109 and shows 
that, before the cam shaft ISO begins to operate, 
the tripping of the key lock shaft 149 takes place, 
and that, near the end of the cycle, the key lock 
shaft 149 is moved to its normal position, as has 
ju^st been described. 

When the machine is manually operated by the 
uce of a hand crank, the operating keys are used 
for releasing the machine in exactly the same 
manner as when the machine is electrically oper- 
ated. 

Printed records 
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As has been previously stated, the machine 
herein, when making x>ayroll runs, is adapted to 
print upon three printing mediums, and it is felt 
that it would be a good idea to describe them at 
this time, as they will be referred to all through- 
out the specification, and particularly in connec- 
tion with the description of the keyboard and the 
printing mechanism. 

Por illustrative purposes, the machine herein 
is adapted to print in 29 different columns on 
three different printing mediums during the oper- 
ations involved in issuing pay checks to em- 
ployees. 

It is to be clearly understood that this num- 
ber of columns, 29, is for illustrative purposes 
40 only, and that it may be Increased or decreased, 
depending upon the type of records which are 
desirable for any particular type of payroll post- 
ing which the customer desires. 

As shown herein, each of these columns is num- 
bered from 1 to 29, so that they can be quickly 
and easily identified in coimection with data and 
particularly in coimection with the keyboard con- 
trols to be described hereinafter. 

At the left of the machine, a payroll summary 
iSi (Pigs. 1 and 28) is printed. Near the center 
of the machine, a pay check 152 (Figs. 1 and 24) 
is printed, and, at the right of the machine, an 
earnings record 1 53 (Pigs. 1 and 29) is printed. 

In the illustrated form, the payroll summary 
(Pig. 28) has three columns at the left, headed 
"Employee's name," "Bate," and "Remarks." In 
these three columns, data may be written either 
by hand or by typewriter, relative to the em- 
ployee whose name is in the space. This payroll 
summary may be of a length desired by the com- 
pany Issuing the payroll to cover certain size 
departments or any certain number of payroll 
checks, such as fifty. If It is for fifty, then there 
are fifty spaces for the names of fifty employees. 
To the right of these three columns are eleven 
columns, in which printed data by the machine 
may be made. These columns are numbered 1 to 
11. In column 1, headed "Nimiber," is printed the 
consecutive number. In column 2, headed "Gross 
pay" and "Net pay," the machine prints the gross 
pay and the net pay of the employee, the gross 
pay always being printed in the top line or sec- 
tion of the space allotted to the employee — ^for 
example, as shown, "John Doe" — and in the sec- 
ond line or space is the net pay. In colimm 3. 
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headed Key "R" and Key "T," there Is printed 
a symbol designating the key "R" and the number 
of regular hours the employee worked, and a 
symbol "T," designating overtime hours. Column 
4 Is headed Key "R" and Key "T." and In this 
coliunn are printed the symbol "R" and the 
amount of money earned for regular hovurs vork- 
Ing, and a symbol "T" and the amount of money 
earned for overtime hours worked. Colimin 5 
is headed Kfiy "S" and Key "X" These keys are 
set aside for the registration of additional money 
earned by the employee, such as premiums or 
bonuses, and key "S" may be for premiums, and 
In that event this amoimt will be printed In the 
top line of the space and the bonuses will be u 
printed in the bottom line. The next six columns, 
numbered 6 to 11, are set aside for deductions 
which may be made from the (employee's gross 
pay, each column and the top and bottom spaces 



20 



As has been previously stated, when the nut- 
chine is converted from a payroll run machine 
or payroll writing machine Into an analysis ma- 
chine, the earnings record 151 is not printed upon, 

B nor is the check iS2 or the pay envelope 114 
printed upon, nor is the. payroll summary ill 
printed upon. In place of the payroll summary 
iSi, an analysis strip 155 (Figs. 13 and 20) may 
be printed upon to record the distribution of var- 

10 lous analytical data which is being distributed 
in the machine. This data Is printed In positions 
corresponding to columns 1 to 4 of the payroll 
summary, and therefore these columns have been 
so indicated on the analysis strips. 

At the end of the type one analysis, the op- 
erator takes a total of several amounts and data 
which have been distributed, and this total Is 
printed on the analysis strip 155, and it may also 
be printed on a ticket 156 (Pig. 25), which has 



In each column being definitely controlled l^ so indicated thereon columns 12 to 17. As noted- 



the keys, whose symbols are Indicated at the top 
of each of the respective columns. The amoimts, 
of course. In the various columns are set up on the 
amount keys of the keyboard, to be described 
later. 

On the check 152, shown in Fig. 24, columns 
12 to 19 have been Indicated. In colimm 12 is 
printed the number of regular and overtime 
hours. In colimin 13 is printed the amount of 



In Figs. 13 and 20, there is nothing printed In 
column 2 on the analysis strip 155, and on the 
ticket 156 (Fig. 25) there is nothing printed In 
columns 14 and 15; however, the amoimt printed 
U In coliunn 12 Is the same as the amount printed 
In column 3 of the analysis strip, the amount 
In column 13 is the same as that printed in col- 
imm 4 of the analysis strip, and the number In 
column 1 on the analysis strip is printed In 



earnings of the employee; namel^, the amount M coliunn 16 on the ticket. The date, which is 

printed in column 17 on the ticket, is not printed 
on the analysis strip. 

The mechanisms for feeding the payroll sum- 
mary, the earnings record card, the check, the 

ployee's gross pay. In column 15 is printed the M envelope, and the analysis strip will be herein 



of regular earnings and overtime hour earnings 
and the gross amount. In column 14 are shown 
symbols and several amounts representing various 
deductions which are chargeable against the em- 



net pay. In column 16, which is the first colimm 
on the main portion of the check, is printed the 
consecutive number; in column 17 is printed the 
date; in column 18 is printed the net pay; and 
in column 19 the net pay is printed. 

The earnings record 151 (Fig. 29) is set aside 
for individual employees; In other words, a com- 
plete record of his earnings for a period of 13 
weeks, for example. Is shown on his earnings 
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record. In the left-hand column are the line ^^ Hg. 1. 



after described in detail in connection with the 
printing section of the machine, and the means 
for printing the data upon these record medliuhs 
will also be later described In detail. 

Keyboard 

The keyboard of the machine is shown in dia- 
grammatic form in Fig. 2 and is also indicated in 
the perspective view of the machine shown In 



numbers 1 to 13 in the Illustrated form. The 
columns on this earnings record have been num- 
bered 20 to 29. In the columns 20 to 28 there Is 
printed data Identical with that printed in col- 
umns 2 to 10 of the payroll summary 151. In 
column 29, which is headed "Oross pay" and 
"Earnings to date," there Is one line opposite the 
heading marked "BF," which is Balance forward, 
which is picked up from an earnings record which 
has the full 13 lines completed; In other words, 
this might be the second period of 13 weeks for 
this particular employee, and, therefore, his earn- 
ings to date would be picked up from the previous 
earnings record card and Inserted In this column 
by hand. 

In the top section of line 1 is printed the em- 
ployee's gross pay, and in the bottom section of 
line 1 is printed the sum of his prior earnings plus 
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Referring now particularly to the diagram- 
matic view of the keyboard as shown in Fig. 3, 
there are seven rows or banks of amount keys 
160 to the left of a permanent "split," indicated 
by a dotted line, and to the right of this split 
there are eight rows or banks of amount keys 
161. This gives a registering and accumulating 
capacity of seven banks to the left of the split 
and eight banks to the right of the split for the 
''" totalizers in the machine, which are split accord- 
ing to the permanent split between the keys 161 
and 161 in a manner well known In the art. 

To the right of the amount keys 166 and 161 
there are four rows of control keys designated 
"Row 1," "Row 2," "Row 3," and "Row 4." The 
first three keys 162 of row 1 are operating keys; 
that is, they release the machine for actuation 
when depressed and are used only when the ma- 
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his gross pay, which amounts to his earnings to „ chine Is being used for writing payroll checks, 



date. The printing of this eamlngs-to-date is a 
total-taking operation which will be described 
hereinafter. In case the company wishes to issue 
pay envelopes and pay in cash instead of paying 
by check, a pay enevelope 1 54 (Fig. 26) may be 
printed in place of the check 152. On this en- 
velope, which has indicated thereon columns 12 
to 18, is printed data similar to the data that is 
printed on the check; in fact, it Is identical ex- 
cept that there Is nothing printed In column 16 
and there Is nothing printed In column 19. 



The top three keys 1 6) of row 1 are non-operating 
keys and are used to select the totalizers corre- 
sponding to the keys of rows 2. 3 and 4 during 
clearing operations. The "Net pay" key 162 
causes the clearing of the crossf ooter and trans- 

'^ fers the amount cleared therefrom into a total- 
izer associated with the "Total net pay" key in 
row 4. This "Net pay" key 162 also selects line 
2 in the printing space of column 2 of the pay- 
roll summary and selects line 4 of column 

'" 15 on the check to cause the net pay to be printed 



21 



8,467,704 



in line 2 of column 2 of the payroll summary I5i 
and In line 4 of columns 15, 18, and 19 on the 
check 162 (Fig. 24). It also causes the check 
ejecting mechanism to be released and the con- 
secutive number to be advanced, and causes the 
c(msecutive number to be printed in column 1 on 
the payroll summary 151 and in colmnn 16, line 
1, on the check 152. 
The "Earnings to date" key 162 clears the earn- 
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amount are set up on the keys I6S and t(tf, respec- 
tively. The key "S" Is xised when adding into the 
crossfooter special earnings made by the em- 
ployee, such as premiums, and the key "X— 168" 
may be used to release the machine when other 
special earnings, such as bonuses, are to be added 
into the crossfooter to make up the employee's 
gross pay. 
In connection with the amount keys 160 to the 



Ings to date group total 3 and causes it to be k, left of the split, when the machine is used as a 



transferred into group total 4. It selects line 2 
in column 29 of the earnings record 153 and 
causes release of the earnings record card after this 
printing has taken place. The "Grass" key 162 
causes a reading operation of the crossfooter to 
be made and selects line 1 of column 2 of the 
payroll summary 151, causing the gross pay to 
be printed in this line, and selects line 1 of column 
29 of the earnings record 153 to cause the gross 
pay to be printed in this position. It also selects 
the proper line of the check In column 13 to have 
the gross pay printed in this line, and, after this 
operation, the check is caused to feed backward 
to the first line to receive the first deduction. 

The "Clear row 2" key 163 is used to select the 
totalizer corresponding to the positions of the 
keys in row 2 when clearing the same. The 
"Clear row 3" key Is used to select the totalizers 
corresponding to the positions of the keys in 
rows 3 to clear the same, and the "Clear row 4" 
key 162 is used likewise in connection with the 
totalizers corresponding to the positions of the 
several keys in row 4. 

These keys 163 are used during analysis opera- 
tions for other fimctions, which will be described 
in detail in connection with the description of 
the machine as an analysis machine. 

The keys of row 2 are designated 164 the keys 
of row 3 are designated 1 65, and the keys of row 4 
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payroll writing machine, the number of regular 
hours and overtime hours are set up on the foiur 
right-hand banks of keys 160, the three left-hand 
banks being used for overflow banks. When the 
machine Is used as an analysis machine, then the 
five left-hand rows of keys 160 are. usually used 
to set up data, there being a "split and normal" 
between the fifth and sixth banks of keys 160; 
that is, it is not a permanent split, and, unless 
their figures run in higher denominations than 
five digits, they usually -use the five left-hand 
banks of keys 160. The same Is true In connection 
with the six left-hand banks of keys I6f, when 
the machine Is being used as an analysis distrib- 
uting machine. However, when the machine is 
used in setting up payroll and writing payroll 
checks, the prior earnings of the employee and 
his regular and overtime earnings, also special 
earnings and deductions, are set up by the first 
six right-hand banks of keys 161. The other three 
banks of keys 161 to the left are used for accumu- 
lating only. 

The totalizers and their various arrangements, 
including the crossfooters, will be discussed later 
under the heading "Totalizers." However, it 
might be well to state here that the manner in 
which the control rows of keys 162 to 166 inclusive 
control the selection of the different totalizers 
and the manner in which these keys control the 



are designated 166. The three lower keys In row 2 40 engaging and disengaging movement of the dif- 

are Rocked out durmg all payroll- writing opera- ferent totalizer lines are fully explained In the 

tions, as is the "Analysis" key in row 2. However, Shipley patents previously referred to, and also 

when this Analysis key in row 2 is depressed, and in the Goodbar patent. Therefore, in view of the 

it is a non-operating key, it releases the three above patents, only a general description will be 

lower keys in row 2 for depression, and these keys 45 given of the totalizers under that heading, as it 



then become operating keys; however, they are 
not used during the writing of payrolls but are 
used during the analysis operations of the machine 
only. 

The "Release" key 164 is used to release the 
"Analysis" key when it is depressed, and the posi- 
tion opposite the "Release" key is used as an auto- 
matic position for the keys A to J (65 in row 3 
and the N to K keys 1 66 in row 4. The plus and 
minus keys 164 are used for making corrections; 
that Is, the minus key is used to subtract an 
amount which has been erroneously added into 
the crossfooter, and the plus key is used to add 
an amount which has been erroneously sub- 
tracted from the crossfooter. The "Prior earn- 
ings" key is an operating key and is used when 
setting up the employee's prior earnings. 

All of the keys A to J 165 of row 3 are set aside 
for various types of deductions, which have been 
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is believed that the complete Illustrations and 
detailed descriptions of the totalizers In the above- 
mentioned patents will be sufficient for all pur- 
poses herein. 

A description of the control keys of rows 2, 3, 
and 4, and the total row of keys 162 and 163, in 
connection with their general functions, will now 
be given in a general way; that is, the manner 
of setting up the various operations through 
which the machine must be put in order to com- 
plete the writing of a payroll check and the com- 
plete registration of all the data necessary to be 
printed upon the payroll summary and the earn- 
ings records in connection with the writing of.this 
payroll check. 

First, the employee's prior earnings are set 
up on the keys 161 and the Prior earnings: key 
IS4 is depressed. This amount goes into the 
prior earnings totalizer "G. T. 2" In row 2, and 



mentioned previously, such as insurance, income 65 i^ also goes into the "G. T. 3" totalizer in the zero 



tax, withholdings, social security, bond deduction, 
interest, and any number of other types of deduc- 
tions which the company may allow against an 
employee's gross earnings. The keys N to K 166 
of row 4 are also used for deductions. The key 
"R" is used to release the machine when the 
employee's regular amount of hours and the regur 
lar amount of his pay are set up on the keys 160 
and 161. respectively. The key 166 "T" is used 



position in row 3. Just prior to the operation 
of the picking up of the prior earnings, the oper- 
ator Inserts the payroll summary 151 into posi- 
tion In the machine, and also the earnings record 
card 1 53, which goes at the right-hand side of 
the machine. 

The operator next sets up the number of regu- 
lar hours worked on the "Hours" keys 160 and 
the amount of earnings for those hours on the 



when the employee's overtime hours and overtime 75 earnings keys 161. and then depresses the "R" 
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key 166 In row 4. These hoxirs and amounts are 
added into the hours and amount totalizers on 
each side of the split in the position corresponding 
to the "B" key. These amounts of hours and 
earnings for the regular hours are also added 
into the "G. T. 3" totalizer on each side of the 
split of this totalizer, the number of hours going 
on the left side of the split total and the amount 
of'earnings on the right-hand side of the split 
total. The operator next sets up the amount of 
overtime hours on the keys 160 and the amount 
of overtime earnings on the key 161 and then 
depresses the "T" key 166 of row 4. These over- 
time hours and amount are added into both sides 
of the split totalizer associated with the "T" key 
and also are accumulated into the "G. T. 3" 
totalizer. This "G. T. 3" totalizer on the right 
side of the split now becomes the earnings to 
date, because it has an accimiulation of the prior 
earnings plus the amount of regular earnings and 
amoimt of overtime earnings. 

If there are any other earnings, such as pre- 
miums, these amoimts are set up on the earnings 
keys 161 and the "S" key is depressed, thus caus- 
ing that amount to go into the "S" totalizer 
and also into the "G. T. 3" totalizer. For any 
such amounts as bonuses, the amount thereof is 
set up on the keys 161 and the "X" key is de- 
pressed, whereupon the amount of bonuses is 
added into the "X" totalizer and also into the 
"G. T. 3" totalizer. 

It might be well to state here that the totalizer 
on the upper line to the left of the split is a 
straight adding totalizer and those on the upper 
line to the right of the split constitute a cross- 
footer or add and subtract totalizer and also the 
"G. T. 2" totalizer. All of the earnings of regu- 
lar hours and the earnings for overtime hours, 
and also any special earnings, such as premiums 
and bonuses, are accumulated into the plus side 
. of the crossfooter, and, as above stated, prior 
earnings go into the "G. T. 2" totalizer on the 
right-hand side of the split. This split Is indi- 
cated in Fig. 27, where are shown in diagrammatic 
form the totalizers on both sides of the split and 
the selecting cam for these totalizers. 

After the earnings have been all accumulated 
into the plus side of the crossfooter, the operator 
then depresses the "Gross" key 162 in row 1 to 
read the plus side of the crossfooter and print 
the gross pay in column 2 on the payroll summary 
151, in column 13 of the check 152, and in column 
29 on the earnings record 153. 

The operator then proceeds to set up the vari- 
ous amounts of the several deductions, which 
may be chargeable against the employee's pay, 
and, as indicated on the check 152 in Fig. 24, 
there are six deductions listed after the symbols 
A to E and J. Kach of these deductions requires 
a separate operation in which the amoimt of the 
deduction is set up on the keys 1 6 1 and subtracted 
from the crossfooter. Each of these deductions 
also is accumulated into totalizers associated with 
their respective keys. 

After listing all of the several deductions, the 
operator then depresses the "Earnings to date" 
key 162 in row 1, which clears the "G. T. 3" 
totalizer and transfers this amount into the 
"G. T. i" totalizer, and this amount, Earnings 
to date, is printed in column 29 of the earnings 
record 153 (Fig. 29). The next operation is the 
depression of the "Net pay" key 162 in row 1, 
which clears the crossfooter, which at this time 
has in it the employee's net pay, and transfers 
that net pay to a totalizer associated with the 
""Total net pay" key 166 in row 4. This amount 
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of net pay is printed In the sec(»ui line of tM 
space in column 2 on the payroll summary (11 
in the fourth line of column 15 on the check and 
also is printed in colxmins 18 and 10 on the chedL 

The above constitutes a complete transaction 
required in the writing of a payroll check, and, 
after the depression of the "Net pay" key UJ, 
which, as above stated, clears the crossfooter, the 
machine is ready for the ojjerator to pick up the 
prior earnings of the next employee, for the pur- 
pose of registering all of the data in connection 
with his pay, to print a pay check for the amount 
which he has coming to him. 

A consecutive number is printed in column 16 
on the check, and the date is printed in colimin 17 
of the check, which date is. set up by mechanism 
to be described hereinafter. The consecutive 
number mechanism will also be described here- 
inafter. 

Amount banks and their associated diffetenttOl 
mecJianisms 

As previously described, tiie machine of tills 
invention has seven amoimt banks of keys HO to 
the left of this split and eight banks of amoont 
keys 151 to the right of the split, which may be 
used in some Instances to set up ainounts and 
in other instances to set up hours and various 
other types of data which are to be used when 
the machine is being used as an analysis ma- 
chine. 

However, as all of the rows or banks of leer* 
160 and 161 and their associated differential 
mechanisms are similar in every respect, it is be- 
lieved that a description of one of these rows at 
keys and its differential mechanism wlU be suf- 
ficient. 

Fig. 3 is a transverse sectional view of the ma- 
chine taken just to the right of one of the ajnount 
banks, showing said bank and its associated dif- 
ferential mechanism, which will be considered 
as representative of all of the amount banks. The 
key bank as chosen will be one of those under the 
"Earnings" (Pig. 2) amount keys 161. The 
arnount keys 160, it will be understood, axe 
mounted identically the same as the keys HI, 
and the differential mechanisms therefor are the 
same. 

The amount keys 161 (Pig. 3) are mounted in a 
key frame 170 supported by rods HI and t'T2 
extending between and supported bj the main 
frames 121 and 122 of the machine section of the 
accounting machine. Depression of one of the 
keys 161 rocks a zero stop pawl ITI for this par- 
ticular denomination counter-clockwise out of 
the path of a reset spider 174 free on a hub of att 
amount differential actuator 175 rotatably sup- 
ported by a hub 176 extending between two 
similar amount differential support plates 177 
(only one shown here) in t\>m supported by rods 
178 and 179 extending between and supported by 
the machine side frames 121 and 122. There is a 
pair of support plates 177 for each amount dif- 
ferential, and a tie rod 180 extends through the 
holes in the center of the hubs 176 to secure all 
of the amomit differentials in a compact unit. 

A slot in the forward end of the reset spider 
174 engages a stud 181 in a latch disengaging arm 

182 pivoted on an extension on the actuator 175. 
The arm 182 and a companion arm 183 support 
a differential latch 184 for horizontal shifting 
movement. A spring 185 urges the arms 182 and 

183 and the latch 184 rearwardly to normally 
hold a foot 186 of said latch in engagement witb, 
a shoulder 187 on a differential drWing segment 
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181 rotatatoly supported on the hub of the dif- 
ferential actuator (75. A link 189 plvotally con- 
nects the driving segment 188 to a cam. lever 190 
pivoted on a stud (91 in the left-hand one of the 
plates (77, and said lever (90 carries rollers (92 
and (93, which cooperate, respectively, with the 
peripheries of companion plate cams (94 and (95 
secured to the main drive shaft (50. Depression 
of one of the amount keys I6( moves the lower 
end thereof into the path of a rounded surface 
(96 on an extension of the arm (82. 

In adding operations, which, as explained 
earlier in this specification, consist of one cycle 
or one rotation of the cam shaft 1 50, the cams 
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printing mechanism, which column printing 
mechanism in the present case Is for the purpose 
of printing on the payroll summary ( 5 ( , the check 
( 62, and the earnings record ( 63, as has been pre- 
S viously described. 

This method of driving the type wheels of the 
column printing accounting machine is fully ex- 
plained in the previously mentioned Arnold Pat- 
ent No. 2,141,332 and embodies an application 
10 of the well-known Krelder principle of driving 
mechanism disclosed in the above-mentioned 
Krelder Patent No. 1,693,279. 

For the purpose of properly alining the differ- 
ential mechanism and the type wheels set there- 



(94 and 195 make one clockwise rotation, caus- 15 by, there Is provided on each of the segments 208 

ing the lever (90 to rock the driving segment (88 a series of notches 222 engaged by an allner 223 

first clockwise and then counterclockwise back secured to a shaft 224. 

to its normal position. During this clockwise The allner 223 is disengaged from the notches 

movement, the segment (88, by means of the ^22 during the differential setting of the type 

shoulder (87 In cooperation with the foot (86 20 wheels 22(, and, after they have been set under 



of the latch (84, carries said latch and the amount 
actuator (75 clockwise in unison therewith imtil 
the rounded surface (96 contacts the stem of the 
depressed key (6(. When this occurs, the latch 
arm 182 and its companion arm (83 are rocked 
counter-clockwise to disengage the foot (86 from 
the shoulder (87 to Interrupt the clockwise move- 
ment of the actuator (75 and to arrest said ac- 
tuator after it has moved an extent commensu- 
rate with the value of the key I6( which has 
been depressed. This engaging movement of the 
latch (84 moves a rounded extension (97 thereof 
into engagement with the corresponding one of a 
series of locating notches (98 on a plate (99 se 
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the control of the keys ( 6 ( through the differen- 
tial mechanism, the allner 223 is again moved into 
engagement with the notches 222, thus positively 
alining the type wheels 22 ( during printing. 

The amounts set up on the type wheels 22 ( are 
indicated through an opening 226 (Pigs. 1 and 2) 
by indicators 226 set up from the gears 2(8 (Fig. 
3) by means of gears 227, which operate pinions 
and square shafts, not shown, but like the pin- 
ions 2(9 and the shafts 220. 

The zero elimination mechanism above men- 
tioned, which is for the purpose of controlling 
the printing of zeros and which is controlled 
by the above-mentioned zero elimination cam 



cured between the rod 178 and an upward exten- 35 Plate 2(4, is not directly Involved in the inven- 
tion in the present application, and therefore 



slon of the left-hand support plate (77. 

After the latch (84 is disengaged from the 
shoulder (87 of the segment (88, said segment 
continues its clockwise movement without inter- 
ruption, causing an arcuate surface 200 thereof, 
in cooperation with the sole of the foot (86, to 
lock the extension ( 97 of the latch ( 84 In the notch 
(98 corresponding to the value of the depressed 
amount key (6(. When the lever (90 and the 
segment (88 reach the termini of their Initial 
movement clockwise, a roller 20 ( carried by the 
lever (90 engages an arcuate surface 202 on the 
under side of an amount beam 203 pivoted at 204 
to the actuator (75 and forces an arcuate surface 
on the upper edge of said beam 203 to contact 
the hub of said actuator (75 to position the beam 
203 in proportion to the value of the depressed 
amount key 16 (. The beam 203 has a slot 206, 
which engages a stud 206 in a link 2(>7, the upper 
end of which is pivotally connected to an alining 
segment 208 mounted on one of a series of nested 
tubes 209 supported by a shaft 2(0 journaled In 
the side frames (2i and (22. 

The lower end of the link 207 Is plvotally con- 
nected to a segment 2 ( ( freely mounted on a shaft 
2(2 journaled In the side frames (2( and (22. The 
segment 2(( carries a stud 2(3, which engages a 
camming slot in a zero elimination cam plate 2 ( 4 
pivotally mounted on a stud 2(5 in a segmental 
gear 216 free on a shaft 2(7 also journaled in the 
side frames (21 and (22. The teeth of the seg- 
mental gear 216 mesh with the external teeth 
of an external-internal ring gear 2(8, the Internal 
teeth of which mesh with a pinion 2(9, which 
drives a square shaft 220.' The square shaft in 
turn drives similar pinions meshing with the in- 
ternal teeth of the gears similar to the gear 2(8, 
the external teeth of which gears are adapted to 
mesh with and drive corresponding denomina- 
tional type wheels 22 1 in each row of the column 



no further reference to the zero elimination 
mechanism will be given herein. Such type of 
zero elimination mechanism is illustrated and de- 
40 scribed in the above-mentioned Arnold Patent No. 
2,141,332. 

Totalizers 

The machine shown in this application has the 
usual three lines of totalizers, numebered 1, 2, and 
3 in Pig. 3. As before stated, totalizers on each of 
these lines are split between the keys 160 and 181 
(Rg. 2) ; that is, there is no transfer mechanism 
between the first left-hand group of keys (60 and 
the first right-hand group of keys (6( in connec- 
tion with their respective differential mechanisms, 
which are shown in Pig. 3. The No. 1 totaUzer line 
is also shown in the diagrammatic view (rig. 27) . 
This line of totalizers is controlled by the keys 
(64" of row 2. This No. 1 line has on the right- 
hand side of the split a balance totalizer or cross- 
footer, and also one straight adding totalizer. On 
the left of the split, the totalizer line has two 
adding totalizers on it, as shown in Pig. 27. 

The No. 3 or front totalizer line, which is con- 
trolled by the keys ( 66 of row 3, has nine totalizers 
on each side of the split, one for each of the keys 
A to J and one in the zero position, herein called 
the "O. T. 3" totalizer. 

The rear or No. 2 totalizer line has nine add- 
ing totalizers on each side of the split, one for each 
of the keys R, S, T, X, N, M, L, and K and one 
for the Net pay key, and also one in the zero posi- 
tion called the "G. T. 4" totalizer. 

The No. 1 or upper totalizer line has crossfoot- 
ers and also regular adding totalizers there- 
on, as above mentioned. Such construction is 
illustrated in the co-pending application of Pascal 
Spurlino. William M. Carroll, Arthur R. Colley. 
and Alfred G. Klbler, Serial No. 376.670, filed 
January 30, 1941, for Accounting machines, which 
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Issued into Patent No. 2,375,594 on May 8, 1M6. 
If any further information is needed or desired 
with reference to such totalizer lines having cross- 
footers and straight adding totalizers thereon, 
reference may be had to that patent. 

The crossfooter on the upper or No. 1 line, 
which crossfooter Is at the right of the split, is 
indicated by the reference number 2S0, and the 
straight adding totalizer on the right of the 
split of this line is Jl I . The two totalizers on this 
No. 1 line at the left of the split are numbered 
2S2 and 211. 

The totalizers on the No. 2 or back line are 
shown only In Fig. 3 and are numbered 214. This 
number applies to the totalizers on both sides 
of the split. The totalizers on the front or No. 3 
line are numbered 215, and this number likewise 
applies to the totalizers on both sides of the split. 

Totalizers of this type are old and well known 
in the art and are known as interspersed total- 
izers and are fully lUiistrated and described in 
the previously mentioned Shipley patents, and 
thierefore no further description of the construc- 
tion of thes? totalizers is felt necessary herein. 

As is usual in machines of this type, the actu- 
ators ill are divided into three tooth sections 
Nos. 211, 21T, and 211 (Fig. 3). The section 211 
actuates the crossfooter and also the regular to- 
talizers on the No. 1 or upper totalizer line, the 
section 217 actuates the totalizers 214 on the No. 
2 or rear line, and the tooth section 21| actu- 
ates the totalizers 215 on the front or No. 3 line. 

In adding operations, the wheels of the selected 
totalizer or totalizers, as the case may be, are 
engaged with their respective sets of actuating 
tooth sections 216, 21T, and 211 of the actuators 
ITS, after said actuators have completed their 
setting movements in a clockwise direction under 
the contr<d of the amoimt keys III and III. 

Return movement counter-clockwise of the ac- 
tuators ITS, as explained above, rotates the cor- 
responding wheels of the selected and engaged 
totalizer or totalizers, in proportion to the value 
of the depressed amount keys III and III. to 
enter Into said totalizers the amountis correspond- 
ing to the kieys which have been depressed. 

In subtract operations, the corresi>ondin« sub- 
tract wheels of the crossfooter 211 are engaged 
with the teeth 211 of the actuator ITS exactly the 
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of the machine, through the beam mechanism, 
which is old and well known in the art and Is 
often referred to as the "minimum movement de- 
vice." The usual transfer mechanism is provided 
5 for entering one unit in the next higher order 
of the totalizers when the lower order totalizer 
wheel passes through zero, in either positive or 
negative direction. 

]() Totalizer engaging and disengaging mechanism- 

After the several totalizers on the various lines 
have been selected for operation by means under 
control of the keys in rows 2, 3, and 4, by means 
to be described hereinafter, the totalizers are 
moved into engagement with and out of engage- 
ment from their actuators during adding time, 
during totaling time, and during total-transfer- 
ring time, which will now be described. During 
adding time, the actuators are first set and then 
the totalizers are engaged therewith, after which 
the actuators are restored to their normal posi- 
tions, diulng which time the amounts set up un- 
der control of the amount keys III and ill are 
added into or subtracted from the crossfooter 
and are added into the selected totalizer in the 
front line No. 3 or the back line No. 2. 

During reading operations, the totsdlzers are 
engaged with the actuators before the actuators 
are moved in a clockwise direction, and the 
amount cm the totalizers is taken therefrom and 
set up <»i the actuators and from there set up 
on the printing wheels, after which the actuators 
are restored to their normal positions and the 
totalizers are permitted to remain in engagement 
therewith, so that the amount which was taken 
therefrom is put back into that totalizer. When 
the totalizer Is cleared, the totalizer is engaged 
with the actuator and the actuator is moved 
clockwise a distance depending upon the amount 
which is In the totalizer, after which the totalizer 
is disengaged from that actuator, and then the 
actuator is restored to its normal position, leav- 
ing the totalizer at zero. 

During the transfer of totals from one totalizer 
line to another— for example, from the cross- 
footer on the top line of totalizers to a selected 
totalizer on the back or No. 2 totalizer line — the 
crossfooter is first engaged with the actuators 
prior to their clockwise movement, so that, dur- 
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same as in adding operations, and the return 60 ing such clockwise movement, the amount on the 



movement, of the actuator reversely rotates the 
adding wheels 211 of the crossfooter through the 
reverse gearing shown in Fig. 3, which is well 
known in the art and shown in several of the 
above-mentioned Shipley patents and also in the 
last-mentioned co-pending application of Spur- 
lino, Carroll, Colley, and Eibler, now Patent No. 
2,375,594. 

If no amoxmt key III Is depressed, the zero 
stop pawl ITl remains in the path of the spider 
IT4 upon the initial movement of the actuator 
ITS and engages said spider and disengages the 
latoh 114 from the driver ill to arrest said ac- 
tuator ITS In the zero position. After the actu- 
ator ITS is positioned at zero, the roller 21 i posi- 
tions the beam 211, the link 2IT, and the segments 
211 and 2ii In proportion thereto, as shown in 
Flg.S. 

At the end of any type of operation, the actu- 
ator ITS is always returned to home position, as 
shown in Fig. 3. However, the links 2IT and the 
printing mechanisms controlled thereby remain 
in set poslti6ns at the end of machine operations 
and are moved directly from these posltI<ms to 
their n«w positions in the succeeding operations 



crossfooter is taken therefrom and put upon the 
actuators, after which the selected totalizer on 
the rear or No. 2 line is engaged with those actu- 
ators and the crossfooter is disengaged there- 

55 from, so that, when the actuators are restored 
counter-clockwise to their normal positions, the 
amount which was taken from the crossfooter 
will be transferred into the selected totalizer on 
theNo.211ne. 

eo The mechanism for accomplisihng the engag- 
ing and disengaging of the totalizers imder the 
conditions Just above mentioned will now be de- 
scribed. 
The crossfooter on the top totalizer and the 

U other totalizer on this line, and all the totalizers 
on the rear line, and all totalizers on the front 
line, are each supported in a shiftable framework 
241 (ng. 3) , which in turn are supported between 
the' main frames 121 and 122 of the machine 

70 sections. 

The shiftable framework 241 for the upper to- 
talizer line, which carries the crossfooter, in- 
cludes a shaft 241 (Figs. 3 aaA 7) having mounted 
on opposite ends thereof rollers 242. which en- 

7S gage similar slots 241 in cam plates 244 secured 
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to the machine side frames I2i and 122. These 
slots 241 are radial with the center of the tie 
rod ISO of the differential mechanism. This type 
of construction is clearly shown in the above- 
mentioned Shipley Patent No. 1,619,796. 

Also secured near the opposite ends of the 
shaft 241 are similar cranks 245 having rollers 
241, which engage similar cam slots 24T in the 
cam plates 244. The righthand crank 24B, as 
shown in Pig. 7, has plvotally coimected thereto 
one end of an engagbig link 248 having a stud 
241, which cooperates with a corresponding hook 
2M of a spider 251 rotatably supported by a sta- 
tionary stud 252. Movement is imparted to the 
engaging spider 251 by a totalizer engaging slide 
25S having a slot in a forward extension thereof 
which engages a stud 254 of a cam plate 255 
pivoted on a stationary stud 256. The cam plate 
255 has a slot 25T, which is connected by a stud 
211 to a substantially vertical slot 259 in one arm 
of a yoke 26S also rotatably supported on the stud 
251. The stud 258 is secured to a link 261, which 
is plvotally connected to a crank 262 secured on 
a shaft 263 supported by the side frames 121 and 
122. Another arm of the yoke 260 carries a stud 
284, which engages a camming slot in a total 
control plate 266 (Fig. 32) , which is differentially 
positioned under control of the keys 162 and f83 
of row I (Pig. 2) in a maimer fully Illustrated 
and described in the above-mentioned Shipley 
and Goldberg patents. 

The manner in which the control plate 266 
controls the movement of the yoke 260 and the 
maimer in which the shaft 263 controls the move- 
ment of the crank 282 to in turn control engag- 
ing of the slide 253 with the spider 251 are also 
fully described in the above-mentioned Shipley 
and Goldberg patents, and therefore only a gen- 
eral description of this mechanism will be given 
herein. 

A rearward extension of the slide 253 is pivoted 
to the upper end of a cam lever 270, only a por- 
tion of which is shown in Pig. 7. This lever 270 
is operated by a box cam 27 i secured to the main 
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crossfooter or to engage the other totalizer on 
this upper totalizer line with the actuators ITS. 

As previously explained, in adding and sub- 
tracting operations, the engaging of the selected 
set of wheels with the actuators occurs after 
the actuators have been positioned under con- 
trol of the depressed amount keys ISS or ISl, and 
return movement counter-clockwise of said ac- 
tuators ITS rotates said selected wheels in pro- 
portion to the value of the keys depressed, to 
enter therein the amoimt set up on the keyboard. 
After the actuators ITS have completed their 
return movement counter-clockwise, the cam 
2TI returns the slide 253 forwardly to return 
the spider 251 counter-clockwise to disengage 
the wheels of the engaged totalizer from the 
amount actuators ITS. 

In sub-total taking operations, the movement 
of the total control plate 286 away from adding 
position to sub-total position, whenever the 
"gross" key 162 is depressed, Imparts an Initial 
clockwise movement to the shaft 263 and sets up 
a condition which causes added clockwise move- 
ment to be imparted to said shaft 263 later in the 
sub-total taking operation. Initial movement 
clockwise of this shaft 263 shifts the stud 258 
downwardly in relation to the slots 25T and 259; 
however, this downward movement of the stud 
258 is confined to the straight portion of the slot 
253, and consequently the notch 2T2 in the slide 
253 remains in engagement with the stud 2T3 of 
the spider 25 1 , as shown here. 

It will be recalled that, in sub-total and total- 
taking operations, the main shaft ISO and the 
cams secured thereon receive two clockwise rota- 
tions instead of one, as in adding and subtract- 
ing operations: During the first rotation of the 
cam 2TI, the lever 2T0 moves the slide 253 rear- 
wardly to engage the selected totalizer wheels 
40 with the actuators ITS prior to their initial move- 
ment clockwise, as said actuators are retained in 
their zero positions during the first cycle of a 
sub-total or total-printing operation. 

The first cycle of a sub-total or total-taking 
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drive shaft ISO. The cam race for this box cam 45 operation is utilized to shift the totalizer lines 



is not shown, as this mechanism is old and well 
known in the art, and is of such a shape as to 
cause the slide 253 to be moved first to the right 
(Pig. 7) in the direction of its length, and then 
restored back to the position shown in Pig. 7 dur- 
ing each rotation of the shaft 150. 

The shifting of the link 248 to control the en- 
gaging of the stud 249 with the hook 250 of the 
spider 251 is controlled in adding operations by 
the usual and well-known notched control disks, 
which are in turn controlled by the keys of rows 
2, 3, and 4 (Pig. 2) , and the engaging movement 
of said link is controlled in said total and total- 
taking operations by a slot in the total control 
plate 268 (Pig. 32) in a well-known manner. 

When the total control plate 288 is in adding 
position, a notch 2T2 in the slide 253 is in en- 
gagement with a stud 2T3 in the spider 251, as 
shown in Pig. 7, and, when the stud 249 is en- 
gaged with the hook 250 of the spider 251, the 
lever 2T0, vmder influence of the cam race in the 
cam 2TI, shifts the slide 253 rearwardly or to 
the right, as viewed in Pig. 7, to impart a clock- 
wise movement to the spider 251. Such clock- 
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laterally to select the desired set of totalizer 
wheels thereon for reading or resetting, as the 
case may be. During the second cycle of a sub- 
total or total-takmg operation, the actuators ITS, 
in their initial movement clockwise, reversely 
rotate the wheels of the selected totalizer until 
the long teeth on said wheels locate said wheels 
in their zero positions to position the amoimt 
actuators ITS in proportion to the amounts on 
said totalizer wheels. After the amount actu- 
ators I T5 are thus positioned in proportion to the 
amount standing on the wheels of the selected 
totalizer, the roller 201 (Pig. 3) engages the beam 
203 to position the segment and the printing 
mechanism in proportion to the amount on the 
totalizer wheels, or, in other words, to set up 
the amoimt which was taken from the totsdizer 
wheels. 

In sub-total taking operations, after the slide 
253 has completed its initial movement rear- 
wardly to engage the selected totalizer wheels 
with the amount actuators, additional movement 
is imparted to the shaft 263 to cause the stud 258, 
in cooperation with the cam slot 25T and the slot 



wise movement of the spider 251, through the 70 359, to impart a clockwise movement to the plate 



link 248, rocks the crank 245 and the shaft 241 
counter-clockwise, causing the rollers 246, in 
cooperation with the cam slot 24T, to shift the 
shaft 241 and the totalizer framework 240 (Pig. 
3) to engage the selected set of wheels on the 
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255, to disengage the notch 2T2 from the stud 2T3 
so that the wheels of the selected totalizer will 
not be disengaged from the amount actuators 
175. 
In sub-total taking operations, the notch 272 
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remains thus disengaged from the stud 27) until 
near the end of the second cycle of operation of 
the shaft ISO, and consequently the selected 
totalizer wheels remain in engagement with the 
amount actuators ITS during their return move-. 6 
nients counter-clockwise, and, as a result, said 
totalizer wheels are restored to their, original. 
Qositions. After the totalizer wheels have been 
returned to their original positions, and near the 
end of the second cycle of operation, the shaft 10 
263 is returned counter-clockwise to engage the 
notch 272 with the stud 271, so that return move- 
ment forwardly of the slide 25) near the end of 
the second cycle of operation will impart return 
movement counter-clockwise to the engaging 15 
spider 251 to disengage the wheels of the selected 
totalizer from the amoimt actuators 175. 

In total-taking or clearing operations, the 
movement of the total control plate 266 from 
adding position to total or clearing position Im- 20 
parts initial movement clockwise to the shaft 263, 
exactly as in sub-total taking operations, and, 
in addition, said total control plate 266, in com- 
bination with the stud 264, rocks the yoke 260 
and the plate 255 clockwise, which, through the 26 
stud 254, rocks the slide 253 counter-clockwise 
to disengage the notch 272 therein from the stud 
273. Near the end of the first cycle of the total- 
taking operation, and after the slide 253 has been 
shifted rearwardly under the Influence of the 3U 
cam 271, additional clockwise movement of the 
shaft 263 causes the stud 258, in cooperation with 
the slots 257 and 259, to rock the plate 255 a 
further distance clockwise to engage a notch 274 
in the slide with a stud 275 in the spider 251. 35 

Immediately after the notch 274 is engaged 
with the stud 276, return movement of the lever 
270 shifts the slide 253 forwardly to impart clock- 
wise movement to the engaging spider 251 to 
cause the wheels of the selected totalizer to be 40 
engaged with the amount actuators 175 at the 
end of the first cycle of movement of the shaft 
150. In the second cycle, the amount actuators 
175 turn said wheels to zero in exactly the same 
manner as in sub-total or reading operations. ^^ 
While the selected totalizer wheels are thus 
standing at zero, and prior to the return move- 
ment counter-clockwise of the amount actuators 
175 (Pig. 3) , initial movement of the cam .27 1 In 
the second cycle of operation of the shaft 150 
shifts the slide 253 rearwardly to impart counter- 
clockwise disengaging movement to the spider 
251, to disengage the wheels of the selected total- 
izer from the amount actuators, thus leaving said 
wheels in a zeroized condition. After the spider ^° 
251 has thus been returned counter-clockwise to 
normal position, and prior to return movement 
forwardly of the slide 253, the shaft 263 is 
partially returned counter-clockwise to cause the 
stud 258 to return the cam plate 255 to disen- ^^ 
gage the notch 274 from the stud 275. While the 
slide 253 is thus disengaged from the spider 251, 
the cam 27 1 returns said slide forwardly to nor- 
mal position, after which return movement of the 
yoke 260 and the plate 255 coimter-clockwlse en- 
gages the notch 272 with the stud 27), as shown 
in Pig. 7. 

A pawl 276 (Pig. 7), which is actuated by a 
cam slot 277 In the cam plate 255, engages notches 
278 and 279 in the spider 251 in sub-total and ''^ 
total-taking operations to hold said spider against 
displacement while the slide 25) is disengaged, 
from the studs 273 and 275. 

Further to align the spider 251 and the slide. 
25) at certain times during the machine oper- ^S 
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ations, there are provided aligners 280 and 211' 
connected by a pln-and-slot connection 282. A 
link 28), pivoted to the aligner 280, is operated 
by a cam (not shown) secured to the main drive 
shaft 150 to cause the aligner 280 to cooperate 
with the stud 27) on the spider 251 and also to! 
cause the aligner 281 to cooperate with a stud 
284 on the end of the slide 25) to insure that 
the slide 25) will properly engage the stud 27) 
or 276, as the case may be. 

The No. 2 or back totalizer line (Pig. 3) has 
the full complement of totalizers thereon; that 
is, it has ten totaUzers, one in the zero position 
and one in each of the other nine positions. The 
"G. T. 4" totalizer in the zero position and the 
"Total net pay" totalizer in the No. 9 position 
are adapted to be automatically selected during 
certain types of operations, as has been men- 
tioned above, to have amounts transferred into 
those totalizers when such amounts are cleared 
from other totalizers. 

In other words, when the Earnings to date key 
162 (Pig. 2) is operated, the amounts on the 
"Q. T. 3" totalizer in the zero position in row ) 
are cleared from this totalizer and transferred 
into the "G. T. 4" totalizer In the zero position 
on the back line. Also, as has been stated above, 
when the Net pay key 162 is operated, the cross- 
footer in the No. 1 or top totalizer line is cleared, 
and the amount taken therefrom is automatically 
transferred into the "Total net pay" totalizer on 
the back totalizer line. 

Transfer total mechanism 

Inasmuch as it is desirable to transfer amounts 
from the crossfooter or balance totalizer on the 
top line into the total net pay totalizer in the 
back Une, and also from the "G. T. 3" totalizer 
in the front line to the "G. T. 4" totalizer in the 
back line, it Is necessary to provide means dif- 
ferent from the regular totalizer line engaging 
mechanism to control the engaging and dIsen-. 
gaging movement of the No. 2 or back totalizer 
line. 

Such mechanism is iUustrated particularly in 
Pigs. 6 to 9 inclusive. 

The No. 2 or rear totalizer line is moimted in 
the shiftable frame 240, which is similar in every 
respect to the frame 240 for the upper totalizer, 
line. This particular framework for the back 
totalizer includes a shaft )00 having mounted on 
each end thereof rollers )0I (only one shown 
here), which cooperate with guide slots )82 in 
totalizer engaging cam plates 303 mounted on 
the inside of the side frames i2| and 122. On 
each end of the shaft 300 are engaging cranks 
304 carrying rollers 305, which cooperate with 
cam slots 306 in the cam plates 303. 

The crank arm 304 on the right-hand end of 
the shaft 300, as shown in Pig. 7, is connected 
by a hub 307 to an arm 308 having a slot )0i. 
thi-ough which extends a stud )i0 carried by a 
shifting plate 311, which is bifurcated to em- 
brace a hub 312 on the shaft 300. This stud )I0, 
which is carried by the plate )l i, extends through 
the other side of the plate and has mounted 
thereon a roller 313, which is normally main- 
tained in engagement with a notch 314 of a 
plate 315 by a spring 316 stretched between a 
stud on the plate 311 and a stud on the arm 
308. This plate 315 is secured to the hub 307 
and. therefore pivots about the center of the 
shaft 300. Pivoted to the plate 315 is a link 
317, which carries a flattened stud 318 adapted 



m 



a^467j704 



34 



to cooperate with a hook III of the engaging 
spider 251. 

- The link SIT for the No. 2 or back totalizer 
line is controlled in exactly the same manner 
as the link 248 for the No. 1 or upper totalizer 
line in adding and subtracting operations, by 
means of selecting disks, which in turn are con- 
trolled by the keys of rows 1, 2, and 3, and in 
sub-total and total-taking operations by the total 



shaft 321, which arm is moved in a clockwise 
direction by a spring 339 at the proper time dur- 
ing the operation of the machine, to draw the 
finger 326 into the notch 337. When this occurs, 
the shaft 32 1 is rocked clockwise, thus rocking 
the arm 320 clockwise and moving the stud 310 
downwardly into the slot 309 of the arm 308. This 
downward movement of the stud 3f.0 causes a 
roller 340 (Kg. 6) carried thereby to be moved 



control plate 26S to control the engagement of 10 into a U-block 341 siecured to an arm 342 pivoted 



the stud 318 with the hook 319 of the engaging 
spider 251. 

Under normal condition, the roller 3 13 remains 
in engagement with the notch 314 of the plate 



on the shaft 300. Pivoted to the arm 342 is a 
link 343, which is also pivoted to a lever 344 
mounted on a stud 345 carried by the auxiliary 
frame 124. This lever 344 carries rollers 346 and 



315; thus connecting said plate to the arm 308, 15 34T, which cooperate with companion cams 348 



which in turn Is connected with the crank 304 
and the shaft 300, and tinder these conditions 
the No. 2 or rear totalizer line receives its en- 
gaging and disengaging movements under control 



and 349, respectively, mounted on a shaft 350, 
which is in axial alignment with the main cam 
shaft 150 and which shaft 350 is driven from the 
main shaft 150 through a clutch mechanism to 



of the engaging spider 251 in exactly the same jq be described hereinafter, so that the latter shaft 

manner as described above for the No. 1 or upper 350 will not be operated during the first cycle of 

totalizer line. However, when it Is desired to a two-cycle totaling or transfer total operation, 

clear the crossfooter and transfer the amount However, during the second cycle thereof, the 

cleared therefrom, which is the net pay and which cams 348 and 349, through the lever 344 and the 

occurs when the Net pay key 162 Is depressed, 25 l^k 343, rock the arm 342 counterclockwise, and. 



into the Total net pay totalizer on the No. 2 or 
back line, it is necessary to have other means 
for shifting the control of the engaging and dis- 
engaging movement of the No. 2 or back total- 
izer line so as to cause the No. 2 line to be en- 
gaged with and disengaged from the actuators 
in adding time, which, it will be recalled, is neces- 
sary in order to have the amount transferred 
into the selected totalizer on this line. 



since the roller 340 is in engagement with the U- 
block 341, this roller 340 and the stud 310 will be 
carried counter-clockwise around the shaft 300 
with the arm 342. Since the stud 310 projects 
30 through the slot 309 of the arm 308, this arm 308 
will be rocked counter-clockwise and the crank. 
304 will be rocked likewise, whereupon the cam 
slot 306 (Pig. 8) will cause the totalizer line to 
be engaged with the actuators 175 to have the 



The means provided for such shifting will now 35 amount which was taken from the upper totalizer 



be described. The stud 310, which is carried by 
the plate 311, projects into a forked arm 320 (Hgs. 
7 and 8) secured to a shaft 321 supported by the 
right-hand machine frame 122 and the auxiliary 



line No. 1 transferred to the selected totalizer on 
this back totalizer line No. 2. 

In order to free the finger 326 from the pe- 
riphery of the segmental arm 327, to permit the 



frame 124. Secured to the shaft 321 is an arm 40 latter to be moved freely by the control plate 266, 



322 having pivoted thereto a link 323, which is 
also pivoted to a crank 324 mounted on a rod 325 
supported by the side frame 122 and the auxiliary 
frame 124. The crank 324 has a finger 323 ex- 



a cam 351, secured to a shaft 351 carried by the 
side frame 1 22 and the auxiliary frame 1 24, con- 
tacts a roller 3§3 on the arm 338, rocking the arm 
slightly in a counter-clockwise direction against 



tending at right angles thereto, which cooperates 45 the tension of- the spring 339, to move the finger 



with a segmental arm 321 pivoted on the shaft 
212. This arm 3S7 is secured to a segment 328, 
which meshes with a segment 328 secured to a 
sleeve S39 mounted on a shaft 33 i supported by 



326 away from the periphery of the segmental 
arm 327 so that it can be moved differentially 
under control of the keys 162 and 163 in row 1. 
This shaft 312 is driven each operation of the 



the right side frames (22 and the auxiliary frame 60 main cam shaft !50 by means of a gear 354 (Hg. 



124. Also secured to the sleeve 330 is a segment 
332 (Mg. 32) , which meshes with a segment 334 
pivoted on the shaft 212. The segment 33S is se- 
cured to an arm 335, to which is pivoted a link 336 



30) , which is secured to the main cam shaft ( I 
This gear 354 meshes with a gear 355 secured to 
the shaft 352. Consequently the shaft 352 is given 
two counter-clockwise rotations during each 



also connected to the total controj plate 266. It 55 reading operation, totaling operation, and trans 



will be recalled that the total control plate 266 is 
moved differentially under control of the keys 1 62 
and 183 of row 1 (Rg. 2), and therefore the dif- 
ferential movement of the total control plate 266 



fer total operation by the shaft !50. The cam 351 
is so timed that, during the first operation of the 
shaft 352, the arm 338 will be moved slightly 
counter-clockwise and then allowed to rock clock- 



through the train of mechanism just described 00 wise when the high part of the cam 351 passes the 



dlflerentiaUy positions the segmental arm 327 
(Pig. 7) according to the position of the key 162 
or 183 which is depressed. As shqiwn in Pig. 7, 
the finger 326 on the crank 324 cooperates with 



roller 353 and finally be restored by the cam to 
its normal position. However, during the sec- 
ond cycle, after the high portion of the cam 351 
has passed the roller, then the spring 339 will 



the true periphery of the segmental arm 327 In 85 again actuate the arm 338 and the shaft 321 in 



the zero position. Adjacent this position, the 
segmental arm 327 Is provided with a notch 337, 
which corresponds to the positions of the Net pay 
key 162 and the Earnings to date key 162. Con- 



the manner described above, to move the stud 310 
and its roller 340 into a coupled position whereby 
the back totalizer line No. 2 will be engaged with 
the actuators (75 by means of the cams 348 and 



sequently. whenever either one of these keys Is 70 349, which are secured to the shaft 350 and which 



depressed, the notch 337 Is presented to the finger 
326, thus allowing the crank 324 to be rocked 
clockwise, whereupon the finger 328 Is moved Into 
the notch 337, The means for rocking the crank 



operate only during the second cycle of a total 
or transfer totaling operation. 

The means for driving the shaft 350 (Figs. 7 
and 30) from the main cam shaft ISO, so that the 



324 clockwise Includes an amj 338 secured to the 76 shaft 350 will be disabled during the first cycle 
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of all two-cycle operations — or, in other words, 
of all reading operations, total-taking operations, 
and transfer total operations — will now be de- 
scribed. Rigidly secured to the previously de- 
scribed gear 354, which is fast to the main drive 
shaft ISO, is a plate 360 (Fig. 30) , which leceives 
two complete rotations during every total-taking 
operation. This plate 360 has secured thereto, 
between itself and the hub of the gear 384, a 
collar 361. The shaft 350 is supported adjacent 
the right end thereof in the auxiliary frame 124, 
and, since the shaft 350 is in axial alignment 
with the shaft 150, the other end of the shaft 
350 extends about midway into the collar 311, 
through the plate 360. The shaft ISO also ex- 
tends about midway into the collar 361. Carried 
by the plate 360 is a driving pawl 363 adapted to 
cooperate with a shouldered collar 364 securely 
fastened to the shaft 350. The plate 360 carries 
another pawl 365, which cooperates with another 
shoulder on the collar 364 to prevent any back- 
ward movement of the collar 364 and conse- 
quently of the shaft 350. A spring holds the 
pawls 363 and 365 normally in contact with the 
opposite shoxilders of the collar 364. As the gear 
354 is driven clockwise, as viewed in fig. 30, the 
plate 360 is driven likewise, whereupon the pawl 
363 drives the collar 364 and consequently the 
shaft 350 clockwise in the same direction simul- 
taneously with the movement of the shaft ISO. 
Seciired near the end of the shaft 350 is a gear 
366 meshing with an Intermediate gear 36T 
mounted on a stud 368 supported by the auxiliary 
frame 124. The gear 36T drives a gear 869. which 
is secured to a main drive shaft 310 for the 
printer. 

From the above description, it will be clear 
that, when the shaft ISO of the machine is driven 
clockwise one rotation during adding operations, 
the auxiliary aligned shaft 350 will be given a 
movement of like extent by means of the plate 
360, the pawl 363, and the collar 364, and, through 
the gearing described above, the printer drive 
shaft 370 wiU receive one complete clockwise 
niovement dtu:ing each adding operation of the 
machine. 

Diuring the first cycle of a total-taking opera- 
tion, a sub-total taldng operation, or a total 
transfer operation, it is necessary that the shaft 
370 be moved a very short distance, approxi- 
mately 40 degrees, but during such operations the 
shaft ISO receives two rotations In a well-known 
manner. In order to arrest the shaft 370 after 
such short rotation and during the very first part 
of the first cycle of any two-cycle operation, an 
arm 371 is moved into the path of travel of a 
finger 372 on the pawl 363 and causes said pawl 
to be disengaged from the collar 864, and there- 
fore the shaft 350 remains idle diuing the re- 
mainder of the first rotation of all sub-total, 
total, and transfer total operations. 

The means for moving the arm 371, as de- 
scribed above, is fully illustrated and described 
In the above-mentioned Shipley Patent No. 
1,619,796 and Is occasioned by the first short 
movement of the shaft 263 (Fig. 5) under control 
of the total control plate 266. However, during 
the second rotation of any total-taking or two- 
cycle operation, the pawl 363 is again permitted 
to contact the shoulder 364 and drive the shaft 
350, and consequently the shaft 370 completes 
one rotation during the second cycle of all total- 
taking operations. 

There is a means provided to insure that the 
shaft 370 and also the shafts 350 and ISO are 
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always stopped In their exact home positions. 
This mechanism is controlled by the previously 
described key lock line or shaft 149. It will be 
recalled that this shaft, when the machine is 

5 released, is given a clockwise movement, and that 
it is restored counter-clockwise to normal near 
the end of each operation of the machine. This 
shaft 149 has secured thereto an arm 373 con- 
nected by a link 374 to a bell crank 87B, which In 

10 turn Is connected by a link 878 to an arm 877. 
The arm 377 has an integral arm 878 cooperating ■ 
with a stud 879 secured to the gear 869. 

In Fig. 30, the parts are in their normal posi- 
tions, with the arm 379 immediately underneath 

15 the stud 379 on the gear 369. When the machine 
is released, the shaft 149 and the arm 873 are 
given their clockwise movement, and, through 
the linkages Just described, the arm 871 is moved 
from beneath the stud 879 to allow the gear 869 

20 and the shaft 879 to be driven in a clockwise 
direction. However, before this shaft 879 com- 
pletes Its cycle of movement, the key lock shaft 
149 is restored counter-clockwise to its normal 
position, thus reversing the direction of move- 

25 ment of the linkage Just described, whereupon 
the arm 378 will again be moved into the position 
shown in Fig. 30, so that, when the shaft 879 
reaches its home or normal position, the stud 
379 will contact the top of the arm and prevent 

30 any further mbvement of the shaft 879. Through 
the gearing drive between the shaft 379 and the 
shaft 3S9, the shaft 3S9 is likewise stopped in its 
normal position, as is also the main cam shaft 1 59. 

TraTisaction keys, total keys, their differen- 
^^ tidls. and drive mechanism to the printer and 
indicator 

As hereinbefore stated, the present machine 

has three rows of transaction keys Nos. 184, 196, 

40 and 169. These transaction banks of keys are 

numbered or designated rows 2, 3, and 4 in the 

diagrammatic view of the keyboard in Fig. 2. 

Since all of the functions of the keys 194, 198, 
and 169 have been previously stated, it remains 
45 only to describe the general moimtlngs for the 
keys, the differential mechanisms associated 
therewith, and the drive from those differential 
mechanisms to the printer and Indicator. 

Since all of the differential mechanisms as- 
60 sociated with these three rows of keys are sub- 
stantially Identical, only one has been illustrated, 
and therefore the description of this one will 
suffice for all. 

The one Illustrated in Fig. 5 is the differential 

65 mechanism associated with row 2, or, in other 
words, keys 194. In Fig. 5 are shown part of the 
keys 164 of row 2 and part of the keys 165 of 
row 3. The keys of all three rows — that is, keys 
164, 165, and 166— are aU carried by individual 

80 key frames 899 mounted on the rods 171 and 172, 
which are supported by the side frames 12 f and 
122. Since the construction of practically all of 
the keys is the same as those shown In the patents 
mentioned at the beginning of this specification, 

66 it is not necessary to go Into a general description 
of the keys and all of their characteristics herein. 
Referring particularly to the diagrammatic view 
of the key stems as shown in Fig. 12, all of the 
keys 162 of the total row have pins 892, each of 

70 the keys 168 has a pin 898, the keys 164 have pins 
394, the keys i6S have pins 891, and the keys 199 
have pins 899. 

Various control bars and control levers are 
shown associated with these f oiu- rows of keys, 

75 and wherever a pin of a particular key cooperates 
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with one of the particular bars either in its own trolled either by a key in this same bank or by 
row or in an adjacent row, an X, or, in other keys of other banks, so that the difTerentlal will 
words, cross-lines, are drawn across the pins, be stopped in other positions, 
directly over the control bar or control lever with The differential arm 416 carries the usual 
which it cooperates. Several of these levers are s miolmum movement beam 417, connected to a 
used in connection with an automatic mechanism link 411, which at its upper end is connected to 
to be hereinafter described. Referring now an aligning segment 419 pivoted on the shaft 
particularly to row 2, or in other words, the keys 210. The lower end of the link 418 is pivoted to 
164 (Fig. 12), that Is, the pins 394 of the keys an arm 421 secured to the shaft 212. This arm 
164 cooperate with the usual locking detent or 10 421 is connected by a link 422 to a segment 423 
bar 400, the usual control bar 401, and the well- pivoted on the shaft 2 IT. The segment 423 
known overdraft lock release bar 402. The key meshes with the external teeth of an external- 
pins 395 of the keys 165 of row 3 cooperate with internal gear 424, the internal teeth of wliich 
the usual locking detent or bar 403 and also a drive a pinion 425 on a square shaft 426 to set 
regular control bar 404. The key pins 396 of 15 up type 42T in various columns to print data 
the keys 166 also cooperate with the usual lock- under control of the keys 164 on the payroll sum- 
ing detent or bar 405 and also the usual control mary 151, the check 152, and the earnings record 
bar 406. The movements of these bars Just de- 153. 

scribed by the keys, and to lock the keys are The gear 424 also drives a gear 428 and a 

very old and well known in the art, and fully 20 square shaft 429 of the usual internal gear drive 

described and illustrated in the above-mentioned mechanism of the Krelder type, to indicate 

Shipley Patent No. 1,619,796, and therefore it is through the opening 225 (Fig. 2). 

not felt that it is necessary to go into any fiu:ther Also secured to the shaft 212 is a gear segment 

description of these locking and control bars at 430 meshing with a pinion 431 secured to a gear 

this time. 26 *'*• ^°^^ o' which are pivoted on the stud 433 

As shown in Pig. 5, the row 2 keys 164 do not carried by the base 123. The gear 432 meshes 

have any zero stop pawls associated therewith, with a gear 434 of the internal-external type to 

but the "Account No." key 164 has a special off- drive a pinion 435 on a square shaft 436 (Figs. 

set foot 407 thereon to stop the differential in 5 and 105) to control various printer functions, 

this bank in the zero position whenever this key 30 as above stated, from the keys 164 of row 2. 

is depressed in the manner to be described here- The differential mechanism associated with 

inafter. the keys 165 of row 3 is substantially identical 

As has been stated above, the keys 162 to 166, with that just described in connection with row 

through their differential mechanisms, control 2, and this differential, through its beam mecha- 

various sections of the printer through what is 36 nism (not shown), sets a link 438 (Fig. 30), 

known in the art as a control line to be herein- which is pivoted to an arm 439 pivoted on the 

after described to control the hammers for print- shaft 212. The arm 439 is connected by a link 

ing upon the payroll summary 151, the check 440 to a segment 441 meshing with the external 

152, and the earnings card (53. They also con- teeth of an internal-external gear 442, which in 

trol the feeding of the payroll summary and of 40 ^^^^ drives a pinion 443 on a square shaft 444 to 

the earnings record and of the check, and con- set up type 445 under control of the keys 165 of 

trol the back feed of the check and also control row 3. The above-mentioned segment 441 is se- 

the ejection of the check. This control line is cured to the shaft 217, and there is also secured 

of the Kreider type of construction mentioned to this shaft a gear segment 44® meshing with 

in the above-mentioned Kreider patent and will 46 a pinion 447 fast to a gear 448, which meshes 

be specifically described later on in connection with an internal-external gear 449, which drives 

with the printing mechanism. However, under a pinion 450 on a square shaft 4SI so that the 

the present heading, the drives from the various differential positioning of the gear 449 under 

differentials down to the control line, over to control of the keys t65 of row 3 may be set in 

the type line and also to the indicators, will be 60 the several columns to control the printing of 

described. data on the payroll summary 151, the check 152, 

Referring particularly to Pig. 5, the drive shaft and the earnings record 153. 

ISO carries a pair of cams 410 for operating a The gear 442 drives a gear 462 to drive a square 

lever 411 connected by a link 412 to the usual shaft 453 to set indicators for row 3 to indicate 

driving segment 413. The driving segment 413 66 through the opening 225 (Pig. 2), 

and other parts of the differential mechanism The keys 166 of row 4 (Pig. 2) also control a 

are supported by the rod 180. The segment 418, differential mechanism which is substantially like 

through the usual latch 415 carried by a differ- that shown and described in Pig. 5 for the keys 

entially adjustable arm 416 supported by the rod 164. This differential sets a link 460 (Pig. 31), 

180, rocks the arm 416 clockwise until the for- 00 which is pivoted to an arm 461 pivoted on the 

ward end of the latch 415 contacts whichever shaft 212. A link 462 connects the arm 46 1 with 

one of the keys 164 is depressed, at which time a segment 463 pivoted on the shaft 217. This 

the latch is separated from the driving segment segment 463 meshes with the external teeth of 

413, permitting the arm 416 to remain in the an internal-external gear 464, which drives the 

position to which it has been driven under control 85 pinion 465 on the square shaft 466 to set type 

of the depressed key 164. wheels 467 to control the printing of data in the 

It might be stated here that there are other selected colimins on the payroll summary 151, 

conditions which will be explained hereinafter the check 152, and the earnings record 153. 

and which are known as the automatic control The gear 464 drives a gear 458 and a square 

for the differential from keys in other banks 70 shaft 459 to set indicators for row 4 to indicate 

which control this differential breaking or dis- through the opening 225 of Pig. 2. 

connection of the latch 415 from the driving Rigidly connected to the arm 46 1 is a segment 

segment 413 so that the differential arm 416 will 468 meshing with a segment 469, which is se- 

be stopped in a position depending not upon the cured to the previously described shaft 331. 

key 164 but upon the automatic mechanism con- 76 Also secured to this shaft is a segment 470 mesh- 
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Ing with the external teeth of an external- 
internal gear 471, the internal teeth of which 
drive a pinion 4T2 on a square shaft 411, which 
is for the purpose of controlling various func- 
tions of the printing mechanism to be described 
hereinafter. 

The differential mechanism associated with the 
keys 1(2 and ill is of the same substantial prin- 
ciple as that disclosed in the above-mentioned 
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clockwise movement upon the release of the ma- 
chine, the arms SOS and S02 are rocked counter- 
clockwise to move the pin SOI from in front of 
the arm 804 to allow a spring SOS to rock the lever 
404 clockwise tmtil the finger 40S thereon strikes 
the pin )04 of the depressed "Prior earnings" key 
1(4. This short movement of the lever 494 is 
communicated to the link 490, the arm 49T, the 
bail 409, and the arm SOO, to i>osition said arm 



Goldberg Patent No. 2,175,346, except that the 10 SOO directly in the path of the lug 493 on the 



add position for the differential mechanism In 
the present application— that is, the position 
which the differential assumes when no keys are 
depressed — ^is one position below the "Net pay" 
key, as indicated in Fig. 12, whereas, in the dif- 
ferential mechanism of the Goldberg patent, the 
normal or adding position of the differential is 
midway between the keys of the bank in that 
patent. 



plate 402, consequently causing this plate 492 
to stop when the lug 401 strikes the arm 500 
as the differential, arm 410 is moved upwardly, 
thus causing the latch 418 to be disengaged from 
IS, the driving segment 4 i I and set the beam 4 1 1 and 
the link 410 in accordance with the position of 
the lug 40S, which is the automatic position, or, 
in other words, position 1 in row 2, which cor- 



responds to the "Account No." position, which 

The differential mechanism imder control of jo selects the "G. T. 2" totalizer in row 2 to have 

these keys 1(2 and 103 also effects a control of the prior earnings accumulated therein. At the 

the control line through the following mecha- same time, this prior earnings is accumulated in 

nlsm. It will t« remembered that the control the "O. T. 3" totalizer, which is in the zero posl- 

plate 2(( operates a link 33(, which is pivoted tion of row 3, due to the fact that the zero stop 

to an arm 338 loose on the shaft 212. . Integral 2S P^^^' <>' ^°^ ^ ^ °°t moved out, and consequently 



with this arm 338 is an arm 4T4 connected by 
a link 418 to a segment 41( meshing with the 
external teeth of an internal-external gear 411. 
which drives the pinion 410 on a square shaft 
470 to set type 400 to print on the various print- . 
ing mediums which are used in this machine. It 
will also be recalled that the segment 334 is se- 
cured to the arm 338 and that this segment 134 
meshes with a segment 332 secured to a sleeve 



the differential for this row is stopped in the zero 
positicm, so that the prior earnings will be added 
into the "G. T. 3" totalizer on the front line No. 
3 and also into the "G. T. 2" totalizer on the 
SO upper line No. 1. 

If a wrong deduction should be made, it Is nec- 
essary to add this amount back into the cross- 
footer again, so that the net pay will be correct, 
and, in order to do this, the operator depresses 



330 on the shaft 331. Also secured to this sleeve 35 the Plus key (04 of row 2. Associated with this 



330 is a segment 401 meshing with the external 
teeth of an internal-external gear 402, which 
drives a pinion 403 on a square shaft 404 to ef- 
fect control of certain of the printing control 



key is a lever 810 (Figs. 4, 12, and 23) having a 
finger SI I cooperating with the pin 394 of the 
Plus key 104. The arm SIS has an integral arm 
812 cooperating with a pin 813 cm the arm 608, 
elements In the machine in a manner to be here- 40 which, it wIU be recalled. Is operated by the 
inafter described in detail. shaft 140. Pivoted to the upstanding arm 812 is 

The gear 417 drives a gear 408 and a square a link 818 amnected to an arm 810 pivoted on 
shaft 400 to set indicators to indicate through t^e shaft 408. The arm 810 has a flange 817 
the opening 228 of Fig. 2. secured to a yoke 818 of an arm 810. which coop- 

Automatic control of differential of row 2 from *' crates with a block 820 on the plate 492 (Pig. 21). 



the "Prior earnings" key in row 2; the control 
of the differential of row 4 from the "Net pay" 
key 162; automatic control of the differential 



This arm 819 and plate 820 are for the purpose 
of automatically selecting the minus side of the 
crossfooter 230 (Fig. 27) for the piu-pose of sub- 



of row 2 from any and all of the keys 165 of -_ tracting the deductions from the employee's gross 



rote 3 and the keys K, L, M, and N 166 of row 4 

The latch 418 associated with the row 2 keys 
1(4 (Fig. 5) carries a pin 490 projecting into an 
arm 401 pivoted on the rod ISO. Integral with 



However, since a correction is being made by 
adding back into the crossfooter the amount of 
an erroneous deduction, after the depression of 



the arm 491 is a plate 492 carrying a stop lug 68 *be Amount keys Id to set up the amount erro- 
493. Also pivoted on the rod 100 and associated neously deducted, and then depressing the Plus 
with the keys 1(4 of row 2 is a lever 404 (Figs. ^ey •••• i* ^ necessary to select the add side of 
4, 12, and 14) having a finger 408 adapted to the crossfooter 230, and consequently the auto- 
cooperate with the pin 304 of the "Prior earn- matlc selection of the minus side must not func- 
ings" key 104. Pivoted to the lever 404 is a link 60 *1°°- Therefore the lever 810 receives only a 
490, which is also pivoted to an arm 497, which short step of movement before the finger 511 
is loosely mounted on a shaft 490 carried by the strikes the pin 304; consequently the arm 619 
side frames 121 and 122. The arm 407 has a bail Is not moved far enough to get into the path of 
400, which is connected to an arm 800, also piv- the block 820, and so the differential for row 2 
oted on the shaft 490. The lever 404 is held In «5 will not be stopped In the fifth position according 
its normal position in Fig. 14 by means of a pin to block 820, but will go on up to the ninth posl- 
501 on an arm 802 pivoted on a rod 803 supported tion to select the plus side of the crossfooter. 
by the frames 121 and 122. This pin 801 lies in The pin 813 (Fig. 23) Is moved downwardly away 
contact with an upstanding arm 804 of the lever from the finished surface of the arm 812 by the 
494 and normally maintains the lever 494 in the 70 key lock shaft 149, as above described, and, when 
position shown in Fig. 14. A bar SOS Is secured this occiu^, a spring 821 rocks the lever 810 clock- 
to the base of the arm 802 and is also secured wise until its finger 81 1 contacts the pin 394, as 
to an arm 900 (Fig. 5) , to which is pivoted a link just described, and, through the linkage 815 and 
887 connected to an arm SOS secured to the key the arm 810, the arm 818 is, as above mentioned, 
lock shaft 149. When this shaft receives its 7S moved only one-half step, or a short movement, 
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so that it is not positioned in front of the block 
520. 

If an amount has been erroneously added to 
the employee's regular pay, such as a premium or 
dividend erroneously added, in order to correct 5 
this, the operator resets the amount on the keys 
161 which has been wrongly accumtilated, and 
then depresses the Subtract key or minus key 164, 
which causes the differential of row 2 to stop in 
the sixth position to select the minus side of the 10 
crossfooter 280, as shown in Pig. 27 by the dia- 
gram. 

Now, In order to select the minus side of the 
crossfooter 230, when any one of the Deduction 
keys of row 3 Is depressed, or when any of the 
Deduction keys 166— that Is, the K, L, M, or N 
key of row 4 — ^is depressed, there is an automatic 
means for setting the differential mechanism of 
row 2 into the fifth position in order to select the 
subtract side of the crossfooter 230. This mech- 
anism will now be described. 

Associated with row 3 is a lever 622 (Pigs. 4, 12, 
and 21) having nine fingers 523, one for cooperat- 
ing with each of the pins 395 of the keys 1 85 of 
row 3. Secured to the lever 522 is a bar 524 (Pigs. 
4, 12, and 22) having four fingers 525 to cooperate 
with the pins 396 of the K, L, M, and N keys 166 
of row 4. The lever 522 has an upstanding arm 
526 cooperating with a pin 527 of an arm 528 
pivoted on the rod 503 and connected to the pre- 
viously described bar 505, which is operated 
through the key lock shaft 149 in the manner 
above described, to move the pin 527 away from 
the finished surface of the upper part of the arm 
526. When this occurs, a spring 529 rocks the 
lever 522 clockwise until one of the fingers 523 
thereon strikes the pin 395 for the depressed key, 
or imtil one of the fingers 525 (Fig. 22) strikes 
the pin 396 of one of the depressed four lower keys 
166 of row 4. This clockwise movement of the 
lever 522, through a link 530 pivoted thereon and 
an arm 531, which is integral with the yoke 518, 
rocks the arm 519 a full step of movement in a 
clockwise direction to position its left end in 
front of the block 520 on the plate 492, thus caus- 
ing the differential mechanism associated with 
row 2 to stop in the "5" position, which auto- 
matically selects the minus side of the crossfooter 
230 to have the deductions, designated by any of 
the keys 165 of row 3 or the four lower keys 166 
of row 4, deducted from the gross pay, which is 
in the crossfooter. 

Each of these amounts deducted is also accu- 
mulated into a totalizer associated with the par- 
ticular key which is depressed. Due to the fact 
that there Is no zero stop pawl associated with 
the differential mechanism for the keys 164 of 
row 2, whenever any of the keys R, T, S, or X 166 
of row 4 is depressed to accumulate the amount of 
earnings for regular hours, the amount for over- 
time hours, or any premiums or bonuses, such 
amounts, in addition to being added into totaliz- 
ers associated with those keys, are automatically 
added Into the plus side of the crossfooter 230 
because of the fact that this differential of row 2 
win go to the 9 position, which selects the plus 
side of the crossfooter, as shown by the chart in 
Fig. 27. 

When the Net pay key 162 is depressed, the 
amount on the crossfooter — that is, the net 
amount, which is the gross minus all of the de- 
ductions — ^Is cleared from the crossfooter 230 and 
automatically transferred into the "Total net 
pay" totalizer associated with the Total net pay 
key 166 in the top position of row 4. In order to 



automatically select the totalizer in the top posi- 
tion of row 4. it is necessary to move the zero 
stop pawl in connection with that bank out of 
position so that the differential for row 4 may go 
to the ninth position to select this totalizer to 
have the net pay, which is cleared from the cross- 
footer, transferred thereinto. 

The pin 392 of the Net pay key, therefore, 
operates on a finger 540 (Fig. 18) of a bar 541, 
which is supported at its lower end on a pivoted 
arm 542 carried by the key frame 390 for the 
keys of row 1. Depression of the Net pay key 162 
causes its pin 392 to move the bar 54 1 downwardly, 
whereupon the arm 542 rocks a lever 543 counter- 
clockwise, which in turn rocks an arm 544 fast 
on a shaft 545 carried by the frame 411 for the 
total bank. Also secured to the shaft 545, adja- 
cent the key frame 390 for row 4, is an arm 546 
(Pig. 19), which cooperates with and rocks an 
arm 547 counter-clockwise. This arm 547 is rig- 
idly connected to a zero stop pawl 548 associated 
with the differential mechanism for row 4. 
Therefore, it can be seen that depression of the 
Net pay key 162 will move the zero stop pawl 
548 for row 4 out of the path of the differential 
latch for this bank, so that the differential will 
go to the 9 position and select the Total net pay 
totalizer, to have transferred thereto, by the 
mechanism previously described, the amount 
which is cleared from the crossfooter, which is 
the employee's net pay. 

In order to prevent depression of the Minus 
key 164 of row 2 when the Net pay key (62 is de- 
pressed, there is associated with the Net pay key 
a lever 549 (Fig. 16) having attached thereto a 
spring 550, which normally holds a finger 551 
against the under side of the pin 392 of the Net 
pay key. The lever 549 also has a finger 552, 
which is adapted to be moved underneath the 
pin 394 of the Minus key 164 when the Net pay 
key Is depressed, because the depression of this 
key, through its pin 392, will, through the finger 
551, rock the lever 549 coimter-clockwlse against 
the tension of the spring 550 and position the fin- 
ger 552 directly beneath the pin 394 of the Minus 
key 164. 

During analysis operations — that is, whenever 
the Analysis key 164 is depressed — it unlocks the 
three keys 164 in the first, second, and third posi- 
tions of row 2. so that they may be used for dis- 
tribution during analysis operations. These keys 
are normally locked in their undepressed posi- 
tions by fingers 555 of a plate 556, which is se- 
cured to the lever 549. The plate 556 also has a 
65 cam finger 557, which cooperates with a pin 394 
of the Analysis key, so that, whenever this key 
is depressed, it will move the fingers 555 from 
beneath the pins 394 of the three lower keys in 
row 2, to release these keys, and at the same time 
60 will move the finger 552 beneath the pin 394 of 
the Minus key 134, so that it cannot be operated 
during analysis operations. 
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Pkinter 
Consecutive number mechanism 



As has been previously described, the consecu- 
tive number is printed on the payroll summary 
J5I and on the check 152 when the machine is 
70 being used for payroll work, and is also printed 
on the ticket 1 56 when the machine is being used 
for analysis distribution work. The consecutive 
number is also indicated through an opening 558 
(Pigs. 1 and 2) in the cabinet 146. 

The mechanism for operating the consecutive 
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numbering mechanism Is shown in Figs. 35 and 
38 and will now be described. 

The main cam shalt 180 (Wg. 35) carries com- 
panion cams 560 and BCt, which cooperate with 
rollers 002 and 8«». respectively, on a lever SI4 
pivoted on the previously described shaft 131. 
The upper end of the lever 004 has a bayonet slot 
000, into which projects a pin 060 carried by 
a link 06T, which is pivoted at 060 to an adjust- 
able plate 060 forked to surround a rod OTO car- 
ried by a bracket (not shown) supported by the 
machine side frame. The plate 000 is also secured 
to an arm 8T1 at point 0T2. There are two arms 
OTI, only one being shown. The arms 871 are 
slotted to receive the ends of a rod 071, which 
is carried by a pair of plates 074 (only one shown) , 
which are mounted on a support plate for a 
multiple shaft differential unit of the Kreider 
type, as described in the Kreider patent men- 
tioned at the beginning of this specification. Piv- 
oted on the rod 073 is a differentially tined pawl 
070, which cooperates with ratchets 076 and disks 
077 having deep notches arranged for the usual 
type of deep notch transfer mechanism in con- 
nection with differentially tined pawls, which is 
very old and well known in the art. 

Since the ratchets 076 have thirty teeth there- 
in, there are three deep notches 078 in the disks 
877, so that every ten steps a transfer will be 



adapted to be moved by hand until the desired 
number is set up, after which the consecutive 
number will advance in the usual manner by the 
mechanism shown in Fig. 35. The means for 

• setting the consecutive number by hand includes 
a series of hand levers 000 secured to dirks 59 1 . 
Normally each disk is locked by means of a pin 
082 on an arm 003 secured to a shaft 094 supported 
by the machine frames. By means to be describe J 

10 hereinafter, the Plns 002 are moved out of the 
notches in the disks 001, to free them so that they 
may be moved by their hand levers 096. Each 
disk carries a feeding pawl 000 (Fig. 38) spring- 
pressed into contact with ratchets 000, which in 

15 turn are seciued to the Indicators 004 so that the 
indicators may be set to the proper number by 
the moving back and forth of the levers 090 until 
a desired consecutive number is indicated through 
the opening 050 (Figs. 1 and 2). 

SO In order to move the pins 002 (Fig. 38) out of 
the disk 091 so that the consecutive number may 
be set by hand, a lock 007 (Fig. 1) controls a bolt 
090 (Fig. 34) to move the bolt out of a notched 
disk 099. 

2S After the bolt 090 has been moved out of the 
notch in the disk 099, a hand lever 000 (Hg. 34) 
drives an internal pinion 601, which meshes with 
the disk 099 and which also drives a pinion 602 
to drive pinions 683 and 884 (Fig. 37), which in 



made to the consecutive namiber of next higher SO turn set plates 680 and 000 having cam slots co- 
order in the usual manner. When the cams 060 operating with a pin 007 on an arm 60S secured 
and 001 are rotated, the pin 566, having been to the shaft 504. From the above it can be clearly 
previously moved upwardly into the vertical sec-: seen that, when the lever 000 is In the position 
tion of the bayonet slot 065 by means to be de- shown, the pin 002 will be in the position shown 
scribed hereinafter, rocks the arms 57 1 clockwise 3* in Pig. 38, and the pin 087 will be in the position 



by means of the link 567, whereupon the differ- 
entially tined pawl 575 fimctions to add one to 
the consecutive numbering ratchets 576 in the 
usual and well-known manner. A spring 579 re- 
stores the parts to their normal positions. A 
spring 680 maintains the differentially tined pawl 
in engagement with the ratchets 576. Connected 
to the ratchets 576, to be driven thereby through 
the square shafts shown in Fig. 35, are a series 



shown in Fig. 37. When the lever 600 is moved 
to the "Consecutive niunber locked position" 
(Fig. 34) , the plate 686 is moved to cam the asso- 
ciated pin 607 to move sin arm 009, fast on a 
40 shaft 610, wliich is in axial alinement with the 
shaft 694. This movement of the lever 600 has 
not moved the plate 685, and consequently the 
pin 607 in the arm 000 has not been moved. How- 
ever, when the lever 000 (Fig. 34) is moved into 



of gears 00 1 meshing with the external teeth of ^ the "Consecutive number unlocked position 



internal-external gears 502, which, through the 
square shafts inside the gears 502 and the pinions 
(not shown on those shafts), drive type wheels 
OOS to print the consecutive number on the pay- 
roll summary 151 and the check 152 when the 
machine is being used for payroll work, and upon 
the ticket )5S when the machine is being used 
for analysis distribution. 

To indicate the consecutive number through 
the opening 058 in the cabinet 146, there are pro- 
vided flanges 504 (Fig. 2) , upon which are carried 
digit numbers to indicate the consecutive nimi- 
ber. 

Through the square shafts and pinions shown 
in Fig. 35, the consecutive number may thereby 
be printed in the various columns on the printing 
mediums, as above mentioned. A series of re- 
taining pawls 585 (Pig. 35) , only one of which is 
shown, are used to prevent any retrograde move 
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then the plate 800 cams the pin 007 in the arm 
008 and moves the shaft 094 counter-clockwise a 
distance sufficient to bring the pin 092 out of the 
notch in the disk 001 and releases the consecutive 
number mechanism so that it may be set by hand. 
The plate 000 is associated with the date mecha- 
nism, which will be described a little later. 

Data setting mechanism 

The date is Indicated through an opening 6 1 1 
(Figs. 1 and 2) and is printed on the check 152 
or on an envelope 114 (Fig. 26) and also on the 
ticket 156 when the machine is used for analysis 
distribution. 

To indicate the date, flanges 612 (Fig. 2) are 
provided to show the date through the opening 
611. The date is set up by means of hand levers 
613 (Figs. 1 and 36) secured to a disk 614 having 
internal teeth which drive pinions and square 



ment of the ratchets 576. These pawls are held " shafts of the Kreider type of mechanism, so that 



in engagement with the ratchets by means of 
springs 586 connected between the ends of the 
pawls 585 and a hook on a bracket 587 mounted 
oh the machine side frame. 

It may be desirable to start the consecutive 
number at certain definite positions; that is, for 
example, it might be desirable to start the con- 
secutive number advancing from, say, the num- 
ber 500.000. If such is the case, the consecutive 



it may be printed in the various columns neces- 
sary and so that It may be indicated through the 
opening 61 i in the cabinet. The date is locked, 
when the lever 680 is in the position shown in 
70 Pig. 34, by means of a pin 615 (Fig. 36) in an 
arm 616 fast on the shaft 818. There is one arm 
616 and pin 610 and disk 817 for each of the 
date indicating flanges 612. When the lever 600 
is in the position shown in Fig. 34, the pin 615, 



number indicators 504 and the ratchets 5T6 are TO through the disk 617, locks the date lever 613 so 
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that It cannot be moved. When the lever 100 Is 
moved to the "Date unlocked" position, the plate 
606 (Fig. 37) rocks the pin 60T in the arm 608 

to rock the shaft 610 counter-clockwise to re- 
move the pins 6 1 5 from the disks 817. When the 5 
lever 600 is moved forward to the "Date un- 
locked" position, the pin 80T merely rides on the 
true periphery of the plate 688, thus allowing 
the pin 615 to stay out of the notch 817 to leave 
the date unlocked. 10 

In other words, the lever 600 controls the con- 
secutive number lock position and the date lock 
position. In the first position to the left of that 
shown in Fig. 34, the consecutive number will be 
locked and the date will be unlocked, and. In the 16 
second position forward of the lever 680, the con- 
secutive number will be unlocked and the date will 
also be unlocked. 

The disks 6M, which are set by the levers Oil 
through the pinions and square shafts, set up 20 
internal-external gears 618 (Fig. 34), which, 
through internal-external gears 618 and the 
square shaft, drive the date type wheels 620 so 
that the date, according to the setting of the lev- 
ers 613, may be printed on the check or enve- 28 
lope and also on the ticket. 

All of the sets of square shafts and internal 
and external drive pinions and gears shown In 
Pigs. 34 to 37 are carried by a series of brackets 
62 ( (Pig. 41 and 42) that are secured to the tie SO 
bar 125 and the base 123. 

As shown in Fig. 41, the lower or right-hand 
group of square shafts are carried by the plates 
themselves, and, in order to take this unit out 
of the machine, the plates must come off. How- 10 
ever, the upper left-hand set of square shafts 
and pinions are mounted in special plates 622, 
there being one pair of plate for each of the 
brackets 621, so that this upper left-hand imit 
may be removed from the machine without tak- 40 
ing the brackets 62 1 off of the machine. 

There is a device used in connection with the 
date and consecutive number mechanisms which 
will prevent the machine from being operated 
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disks 841. The bail 842 Is wide enough to engage 
several of the disks 643, one for each of the date 
wheels and one for each of the consecutive nimi- 
ber wheels. If the serrated disks 643— that Is, 
any one of them— holds the allner 642 out— that 
is, to the right from the position shown In Fig. 
11 — the Integral arm 641 thereof will be up In 
front of the toe 840 on the arm 638, and conse- 
quently the arm 638 cannot be moved clockwise 
thereby. The arm 633 (Fig. 34) will be locked by 
the lug 636, and consequently the shaft 148 can- 
not be rocked clockwise to release the machine. 

A spring 644 holds the alining bail 642 against 
the serrated disks 643, and consequently the bail 
842 merely ratchets over the disks 643 when the 
consecutive number or the date is being set by 
hand or when the consecutive number is being 
operated by the mechanism of the machine 
shown in Fig. 35. 

In order that the key lock shaft 148 may be 
restored at the proper time, it Is necessary to 
disengage the lug 636 (Fig. 11) from the shoulder 
637 of the arm 638, and this is accomplished by 
means of a cam 645 (Fig. 34) seciu-ed to the main 
cam shaft ISO. The cam 645 operates a pitman 
646 pivoted to a lever 647 mounted on a shaft 
648 supported by the side frames 121 and 122. 
The lever 647 engages a stud 649 In an arm 650 
fast on a shaft 651 supported by the machine side 
frames. Also secured to the shaft 651 Is an arm 
652 adapted to contact a roller 653 carried by 
the pawl 635 and rock the pawl 635 counterclock- 
wise about its pivot 634 to release the lug 636 
from the shoulder 637 of the arm 638 so that 
the shaft 149 may be restored to its normal posi- 
tion near the end of the operation of the machine. 

The cam 645 is also used to operate an alining 
mechanism for the internal-external gears 619 
and also for the type wheels 620. Fast on the 
shaft 651 is a pair of arms 654 (only one shown) 
carrying an aliner bar 655 adapted to contact 
and aline the gears 619 and other gears in aline- 
ment therewith after the type wheels have been 
set. In order further to aline the type wheels. 



unless the date levers 613 are in their proper *!^ an aliner bail 656 is carried by a disk 657 having 



positions and also unless the consecutive niun- 
ber levers 590 are in their proper positions. This 
is effective through an aliner mechanism which 
will now be described. 

Referring particularly to Figs. 33 and 34, the 
key lock line or release shaft 149 (Fig. 33) has 
fastened thereto a plate 625 connected by a link 
626 to an arm 627 pivotally mounted on a shaft 
628 supported by the machine side frames (21 
and 122. Fast on the shaft 628 Is an arm 629 
having a stud 630, which Is held against the 
arm 627 by a spring 631 connected between studs 
on the arms 627 and 629. The arm 629 has a 
stop finger 632 contacting the tie bar 125 to hold 
the parts in their normal positions. The shaft 
628 has secured thereto an arm 633 (Fig. 10) 
having pivoted at 634 a driving pawl 635. The 
pawl 635 has a lateral lug 636 (Fig. 11) held un- 
derneath a shoulder 637 of an arm 638 by a spring 
639 (Pig. 10) . The arm 638 is loose on the shaft 
628. 

When the shaft 149 is rocked clockwise upon 
release of the machine, the link 626 rocks the 
arm 627 clockwise and, through the stud 638, 
rocks the shaft 628 clockwise, whereupon the 
arm 633 (Fig. 10) is moved in a clockwise direc- 
tion, and .the lug 636 will at this time rock the 
arm 638 clockwise and move a toe 648 thereon 
above an arm 641, which is integral with an 
alining bail 642, which cooperates with serrated 
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an arm 658 normally contacting a pin 659 in an 
arm 661 secured to the shaft 651. When the 
shaft 651 is rocked counterclockwise by the pit- 
man 646, the aUner 655 alines the gear 619, as 
above mentioned, and the pin 659 is moved to the 
right, whereupon the aliner bail 656 engages the 
type wheel 620, and the pin 659 then engages a 
notch 662 in the arm 658. When the pitman 646 
restores the shaft 651 clockwise to its normal po- 
sition, it raises the aliner bail 655 and rocks the 
arm 661 clockwise, whereupon the pin 659 cams 
the arm 658 downwardly and rocks the disk 657 
to raise the aliner 656 from the type wheel 620. 
All of the type wheels 427 associated with row 2, 
the type wheels 445 associated with row 3, the type 
wheels 467 associated with row 4, the type wheels 
480 associated with row 1, the consecutive number 
type wheels 583, and the date type wheels 620, 
shown diagrammatically in Pigs. 58 — A and 58 — B, 
are mounted on a shaft 665 supported by the 
brackets 621, which carry the internal drive 
mechanisms for setting the type wheels and the 
indicators, which indicators are shown in Pig. 2. 

Hammers 



The hammers for printing on the payroll sum- 
mary 151, the check (52, and the earnings record 
(53 are all shown diagrammatically in Pigs. 58 — A 
and 58 — B and are numbered 70 ( to 729 inclusive. 
76 The hammers 70 ( to 7( ( print in columns 1 to 11 
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on the payroll summary IB I; the hammers 112 
to IIS print In colurams 12 to 19 on the payroll 
check IS2; and the hammers T20 to 728 print in 
columns 20 to 29 on the earning record III. All 
of the hammers TO I to T 1 9 inclusive are pivoted on 
a shaft T30 (Figs. 42— A. 42— B, and 99) , and all 
of the hammers 120 to 129 inclusive are pivotally 
mounted on a shaft 111 (Pig. 42— B). The shaft 
130 is supported by the printer frames III, 112, 
IM, and 114, and the shaft 111 is supported by 10 Hi to 120 Inclusive (Pigs. 58— A and 58— B) are 



wise and the links 1M lower the hammers to the 
position shown in Pig. 99. 

Hammer controls 

For the various operations which constitute a 
complete transaction to print an employee's pay 
check 102, with all the data thereon, and print 
the proper data on the payroll summary ISI and 
on the earnings record ISI, the different hammers 



the printer frames 115 and lit. 

All hammers are driven by four sets of com- 
panion cams 112 and 111, all identically the same 
and all secured to the printer drive shaft SIS, 
shown in Figs. 46 — ^A, 46 — ^B, and 99. The com- 
panion cams 112 and 111 cooperate with rollers 
114 and 115, respectively, of bell cranks 111. All 
of these bell cranks 111 between the frames 112 
and 1 14 are secured to a shaft 111, and all bell 
cranks between the frames III and IIS are se- 
cured to a shaft 111 in axial alinement with the 
shaft 131. Pivoted to each of the bell cranks 118 
is a link 119 to directly operate the hammers 101, 
114, lis, and 121. Also secured to the shafts 111 



controlled by various mechanisms in the machine, 
such as the control rows 1, 2, 3, and 4 (Fig. 1) and 
feeling mechanisms for the payroll summary for 
the earnings record and for the check. 

15 The hammers 181 to 129, as has been previ- 
ously mentioned, are adapted to print in their 
resi>ective columns 1 to 29. on the summary 151, 
the check 152, and the record 151. These ham- 
mers are controlled by the various rows of con- 

20 trol keys 182 to 188 at different times, some- 
times directly from the keys and other times 
from the automatic positioning of the latch and 
its associated differential mechanism of the par- 
ticular row that is controlled by keys in another 



and 138 are arms 148, which have pivoted thereto 25 row, 



links 139 identical with the link 13S shown in 
Fig. 99. All of these arms 148 and their pivoted 
links 139 are directly associated to operate all of 
the other hammers from 181 to 128 except the 



The feelers for the summary, the check and 
the record, and the control rows of keys oper- 
ate a control line composed of notched disks 
which are set by the well-known Krelder pinion 



hammers 181, 114, 118, and 123, which, as just 30 and square shaft driving mechanism, ftilly 11- 



above described, are operated directly from the 
t>ell cranks 131. All of these links 138 are per- 
fectly flat except the one associated with the ham- 
mer 126, as shown in Fig. 46— B, and this par- 
ticular link is offset slightly. Each of the links 
139 has a notch 141 cooperating with a pin 142 
on a lever 143 pivoted on a rod 144 supported by 
the printer frtimes 131 to 134 inclusive. These 
levers 143 on the rod 144 cooperate with the ham- 
mers 101 to lis inclusive. Supported by the 
frames 135 and 138 (Fig. 42 — B) is another rod 
145, in axial alinement with rod 144, upon which 
rod are pivoted the levers 143 associated with the 
hammers 120 to 128 inclusive. 



lustrated and described in the Krelder patent 
mentioned at the beginning of this specifica- 
tion. 
This control line is shown diagrammatically in 

85 Fig. 105, and the assembled line is shown in Figs. 
57— A and 57 — ^B. The line — that is, all. of the 
plates and the mechanisms including the square 
shafts and the internal pinions — ^is supported on 
a large square shaft 158, which is supported by 

40 the printer frames 131 to 138 inclusive. % 

By referring to Fig. 105. several of the square 
shafts and their controls have already been de- 
scribed in connection with the differentials of 



rows 1, 2, 3, and 4. and the shafts controlled by 
Pivoted to each of the levers 143 to connect said tf said differentials are numbered 484, 438, 451, 
levers to each of the hammers 101 to 128 is a link and 413, respectively. This control line also con- 
146. In Pig. 99. the parts are shown In their nor- tains four other shafts, as follows: a shaft 151, 
mal positions, with the hammer down away from controlled by a printer control lever, to be de- 
the type wheels and maintained in this position scribed hereinafter; a shaft 152, controlled by 
by a finger 141 of the lever 143 contacting the tie M the record card feeler; a shaft 153, controlled by 

the check feeler; and a shaft 154, controlled by 



bar 138. 

As shown in Pig. 99, the link 138 is disengaged 
from the pin 142 in the normal position; however, 
the particular hammers 181 to 128, which are to 
be operated for the various cycles of operation 55 
which constitute a complete transaction of issuing 
a pay check, are operated during different ones 
of these particular operations. The links 138 as- 
sociated with the hammers to be operated under 



the payroll simmiary feeler. All of these feeler 
mechanisms will be described hereinafter. 
The above-mentioned selecting plates of the 
control line, which are set under the control of 
the keys of rows 1. 2. 3. and 4. and under the 
control of the summary, the check, and the rec- 
ord feelers, and also under control of the printer 
contr<d lever, are shown in groups in Figs. 57 — ^A 



control of the keys and various other controlling «o and 57— B, and, instead of numbering each plate 
devices to be described hereinafter are rocked j^ each group, the groups which control the 
counter-clockwise about their right-hand ends to hammers 111 to 128 Inclusive are numbered 881 
cause the notches 141 to engage the pins 142, to 828 inclusive, to control the printings in col- 
With the pins 142 engaged by the notches 141, umns 1 to 29 inclusive. Most of these groups 
when the shaft 310 is given Its clockwise rotation, M qj control idates are shown In chart form in 
the links 139 are moved to the right and to rock jp^^ 64— A and 64— B. and In Fig. 65. In Pigs. 

the levers 143 coimter-clockwise, whereupon the 64 ^A and 64— B, there are four plates to the 

toggle links 146 raise the hammers 181 to 128 in- group, with one exception, which is noted in the 
elusive (that is, the selected ones of this group of chart, and in Fig. 65 there are three plates in 
hammers) to contact their associated groups of 70 the group, with five exceptions, which are noted 



type wheels as shown in Figs. 58 — ^A and 58 — B. 
This contact of the hammers with the type wheels 
is made at the high point of the companion cam 
132, and, immediately after the roller 134 passes 
off the high point, the levers 141 are rocked clock- 



in the chart. The hammer nimiber and the plate 
group number are given in the chart so that they 
can be readily traced and fcdlowed in the draw- 
ings in Figs. 57— A and 57— ^B. 
7<S All of the notches which are cut in the vari- 



49 



fti4«7,704 



SO 



ous plates of all of the groups are indicated in 
the charts, and there is also indicated whether 
the particular plate in the group is controlled 
by the record feeler, the sununary feeler, or the 
check feeler, and also by which rows of contrcd 
keys they are controlled. 

In addition to the hammer number and the 
plate group number, there are also noted the 
functions accunplished by that hammer; for ex- 



clockwise to move all of the arms T8B in a like 
direction, whereupon the springs T66 (Fig. 99) 
will tend to rock all of the levers T6I in a counter- 
clockwise direction, depending upon whether or 
not the upper fingers or the lower fingers of the 
feeling blocks 761 cooperate with a single line of 
notches in the particular plate group 801 to 82S 
inclusive with which they cooperate. 
When either the upper finger or the lower fin- 



ample, in Pig. 65, in the space niunbered 6 it 10 ger of the block 167 finds notches in all of the 



shows hammer 782, plate group 802, which cou' 
trol the printing of the gross and net on the 
- simimary 161 in column 2. 

In all cases, the plates of each group are num- 
bered plate 1, plate 2, plate 3, etc., in the charts, 
and in all cases plate No. 1 is the right-hand 
plate of each of the groups of control plates 
^own in Figs. 57 — ^A and 57 — ^B. No. 2 plate is 
the second from the right. No. 3 the third from 



plates of its respective group, then the lever 761 
will be permitted to rock in a counter-clockwise 
direction by its spring 766, whereupon its link 760 
will lower the link 739 and cause its notch 741 to 
j5 engage the pin 742 of the hammer operating 
lever 743, whereupon the hammer will be oper- 
ated by the cams 732 and 733 in the manner de- 
scribed previously. 
All of the hammers, beginning with 701 and 



the right, and so on. As has been previously go ending with 729, will now be discussed in con 
mentioned, to operate the hammers 701 to 729, nection with their operations under control of 
(figs. 58 — ^A and 58 — ^B) it is necessary to move their associated and respective plate groups 861 
their associated links 739 (Pigs. 46— A, 46— B to 829 inclusive. 

and 99) downwardly to engage the pins 742 in Considering now the consecutive number ham- 

the operating levers 743. It was also stated that gjj mer 761, the plate group which controls the oper- 
this moving of the links 739 is under control of ation of this hammer is 80 1 (Fig. 57 — ^A) and is 
the control rows of keys and also the feelers for shown in space 3 of the chart on Figs. 64 — ^A and 
the summary, the check, and the record. 64 — ^B. This chart shows that plate No. 1 is con- 

Kach one of the links 739 has pivoted thereto . trolled by the summary feeler and that it has a 
a link 760, which in turn is pivoted to a lever 30 notch cut in the Arabic zero position. Plate No. 
18 i joumaled on a shaft 762. The lever 761 has 2 is controlled by the check feeler, and it has a 
a finger 763, held in contact with a stud 764, on notch in both the Arabic and Roman zero posi- 
an arm 765, by a spring 766. The arm 766 is tions. Plate No. 3 Is controlled by the differen- 
secured to the shaft 762. tial of row 2, and this plate has notches cut in 

; There is a lever 76 1 associated with each of 35 the 2, 3, 4, and 9 Arabic positions and in the II, 
the control plate groups 801 to 829 inclusive IV, and IX Roman positions, which means that, 
(Kgs. 5^— A and 57— B) , and each one of these when the machine Is being used for payroll runs, 
levers carries pivoted thereon a feeler block 761 ~ since the differential for row 2 goes to the 9. posl' 
having two sets of fingers, an upper set and a 
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lower set, and each lever 761 has a finger shaped 
like the lower finger on block 767, all of which 
fingers are arranged to cooperate with notches 
which are cut In the groups of plates according 
to the charts shown in Figs. 64 — ^A and 64 — ^B, 
and in Kg. 65. 

To rock the shaft 762 in a counter-clockwise 
direction so that the spring 766 for each of the 
arms 761 may rock those arms counter-clock- 
wise, whereupon the fingers of the blocks 761 



tlon when the Net pay key 162 is depressed, there 
must be a notch In the 9 position on both the 
Arabic and Roman positions on the plate. Plate 
No. 4 is controlled by row 1, and on the Arabic 
side there is a notch in the zero position and in 
the sixth position, the zero position representing 
46 the add position of the differential and the sixth 
' position representing the Clear row 4 position. 
On the Roman side, a notch Is in the I, IV, and 
V positions, the No. I representing the Net pay 
position, and the Nos. IV and V representing the 



may cooperate with the plate groups 801 to 829 E^ Clear row 2 and Clear row 3 positions, respec- 



inclusive, there are secured to the shaft 762 
three arms 768 (Figs. 40, 57— A, and 57— B) 

The levers 761, the arms 165, and a single arm 
168, which cooperates with the plate groups 820 



tively. 

The finger formed on the lever 161 (Pig. 99) 
cooperating with the plate No. 1 is located in the 
lower position, and therefore, it is not necessary 



to 829 inclusive for the earnings record, and S5 to notch out any of the Roman petitions on this 



which lie between printer frames 138 and SSS, are 
all mounted on a shaft 168 (shown only in Fig. 
57— B), which is in axial alinement with the 
shaft 162. The levers 161 are joiu^aled on this 



plate No. 1. Therefore, from the above notch cut- 
tings, as shown in space 3 of this chart, it will be 
clear that the consecutive number hammer 101 
will have its link 739 coupled to the operating 



shaft 789, and the arms 166 and the single arm a© lever 143, due to the fact that, when the net 



188 are secured to this shaft. A link 776 is pivot- 
ally connected to each of the three arms 768 
which are seciured to the shaft 762, as shown in 
Fig. 40, and each of these links in turn Is pivoted 



pay is printed on the check under control of the 
Net pay key, the consecutive number will be 
printed on the payroll summary (61 by the ham- 
mer 70!, because the upper fingers of the selecting 



to a bell crank 771 (Figs. 46— A and 46— B), os block all find notches in the 9 position for the 



which cooperates with companion cams 772 and 
773 secured to the printer cam shaft 370. There 
are an arm 768, a link 110, and a bell crank 11 i 
like those in Fig. 40, which cooperate with the 



plate No. 3 controlled by row 2 and in the 1 posi- 
tion for plate No. 4 controlled by row 1. A check 
(52 and a summary sheet (51 must be in the ma- 
chine, as the feelers for them control the first two 

cams 772 and 773, which are located on the shaft 70 plates In group 80! to set notches opposite the 

370 between the frames (35 and 136 (Fig. 46— B). fingers of the block 767. 

This bell crank 77 ( is joumaled on the shaft 788. Hammer No. 702 (Pig. 58— A) prints the gross 

When the shaft 370 is rotated clockwise, the and net pay of the employee in column 2 on the 

bell cranks 77 ( and the links 770 will rock the payroll summary (St. This hammer is controlled 

arms 768 and the shafts 762 and 769 counter- 76 by plate group 802, as shown in space 6 of the 
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chart in Fig. 65. which chart also shows that the 
three plates are cut with notches so that the gross 
and net are printed only upon the operation of 
the Gross and Net keys f 12, respectively, of Fig. 2. 

Hammer No. TOI (Fig. 58 — ^A) is controlled by 5 
plate group SOS, as shown in space 4 of the chart 
(Pigs. 64 — ^A and 64 — ^B), to print the regular 
number of hours and the overtime hours, which 
are controlled by keys B and T in the seventh 
and eighth positions of row 4 (Fig. 2) . The eam> 10 
ings all go into the plus side of the crossfooter. 
which is in position 9 of row No. 2, and during 
this time the differential of row 1 must be in the 
add position. Therefore the chart shows that the 
notches are cut in the proper positions on the 15 
Arabic side to print the regular and overtime 
hours in colimin 3 of the payroll summary tSl. 
The plate No. 1 shows a notch in the zero position 
as controlled by the summary feeler. The notches 
shown on the Roman positions for this group of 20 
plates show that, during analysis totaling opera- 
tions, the hammer IDS can be operated to print 
in column 3 on the analysis strip 1 55. 

Hammer 704, which prints in column 4 of the 
payroll summary 151, is controlled by the plate 35 
group 804, as shown in space 5 of the chart. Figs. 
64 — A and 64 — ^B, and is controlled to print the 
amount in exactly the same manner as the ham- 
mer 703 is controlled to print the hours. As a 
matter of fact, the hours and the amounts for 30 
those hours are printed during one and the same 
cycle of operation of the machine, the only differ- 
ence in the plate groups being that in group 804 
the plate No. 1 is omitted, since it is not neces- 
sary to have a feeler plate control for the amount, 35 
since there is one for the hours. 

The hammer 705, which prints in column 5 
on the payroll summary, is controlled by plate 
group 805, as shown in space 6 of the chart, and 
the notches in the control plates are so cut thait 40 
the printing in coliunn 5 will follow the printing 
in columns 3 and 4 on a separate operation when- 
ever special earnings are made. 

Hammers 707 to 711 inclusive, which print 
in columns 7 to 11, respectively, on the payroll 45 
summary, are controlled by plate groups 807 to 
811, respectively, to print the deductions on the 
payroll summary, as shown in spaces 7 to 12 of 
the chart on Figs. 64 — A and 64 — ^B, which chart 
shows that the control plates 1 to 4 of these 60 
groups above mentioned are so cut that the 
deductions will be printed in the columns accord- 
ing to the keys which are designated at the head 
of the respective columns. 

Hammer 712, which is controlled by plate 55 
group 812, shown in space 13 of the control chart 
(Figs. 64 — A and 64 — ^B, prints the regular and 
overtime hours on the check 152 at the same 
time that the hours are printed in column 3 of 
the payroll siunmary 151, and the chart shows eo 
that the plates 1, 2, 3, and 4 are notched for such 
printing. 

Hammer No. 7 IS, which prints in column 13 
on the check 152, is controlled by plate group 
813 (Fig. 57— A). This plate group 8IS consists 65 
of five plates, which are shown in Figs. 50 to 54 
inclusive, and there is a note at the left of these 
figures which reads as follows: hammer 713, 
plate group 813, column 13, to tie up these plates 
with the particular column of the check in which 70 
they print. This hammer is also adapted to 
print in column 13 of the ticket 158, shown in 
Fig. 125, during analysis operations. The plates 
1 to 5 of this plate group SIS in Figs. 50 to 54, 
inclusive, are all notched so that the amoimt for ^'^ 



the regular hours and the amount of pay for th* 
overtime hours are printed during the same time 
that the regular hours and the overtime hours 
are printed In column 12 on the check, and the 
notches are also cut so as to show that the ham- 
mer 7 IS prints the total earnings or gross upon 
the depression of the Oross key 112, which, it 
will be recalled, takes a reading operation from 
the plus side of the crossfooter, which is in the 
ninth position of the differential associated with 
the keys of row 2. 

The notches cut in the plate group SIS in the 
Roman position are for the purpose of printing 
at the proper time in colimin 13 on the ticket 
156 during analysis operations. 

Hammer 714, which is controlled by plate group 
814, as shown in space 14 of the control chart 
(Figs. 64— A and 64— B), shows that the plates 
are cut to cause the hammer 714 to print deduc- 
tions and are controlled by any of the keys of 
row 3 or any of the first four keys at the bottom 
of row 4. 

Hammer 715, which prints the net pay in 
column 15 of the check 152, is controlled by a 
plate group 8 1 5, as shown in space 8 of the control 
chart in Fig. 65. The feeler plate No. 1 is cut 
with a notch in the zero position, and the plates 
Nos. 2 and 3 are cut with notches in the 9 and 1 
positions, respectively, which positions are as- 
sociated with the upper finger of the feeler block 
767 so that the net pay will be printed from the 
ninth position of row 2 when the Net pay key 
162 in row 1 is depressed. 

Hammer No. 716, which prints the consecutive 
number on the check in column 16, is controlled 
by plate group 816, as shown in space 9 of the 
control chart of Fig. 65, which chart shows that 
the plates are cut so that the consecutive number 
on the check is printed during the time that the 
prior earnings are set up on the keyboard to be 
put into the "O. T. 2" totalizer in the first posi- 
tion of row 2. which, It will be recalled, is auto- 
matically selected by the differential of row 2 
upon the depression of the Prior earnings key 
164. 

Hammer 717, which prints the date in column 
17 on the check, is controlled by plate group 817, 
as shown in space 10 of the control chart (Fig. 
65), which chart shows that the plates for this 
hammer are cut so that the date is printed at 
exactly the same time that the consecutive num- 
ber is printed on the check, which is during the 
time of the entry of the prior earnings in the 
"G. T. 2" totalizer, which is selected as Just above 
described. 

Hammers 718 and 718, which print in column 
IS and IS on the check, are controlled by tl^e 
plate groups SIS and SIS, as shown in spaces 
11 and 12 of the control chart of Fig. 65. This 
chart shows that the plates are cut identically 
with the plates In group SIS, which control the 
printing of the net pay on the stub portion of 
the check, so that the two amounts of the net 
pay will be printed in columns 18 and 19 on the 
main body of the check at the same time. 

Hammers 720 and 721, which print id.^coliuins 
20 and 21, respectively, of the earnings record 
I5S, are controlled by plate groups 828 and^SSi, 
as shown by the control chart in Figs. 64 — Ji. and 
64 — ^B. This chart shows that the plates are cut 
so that the hours, both regular and overtime, and 
the earnings for those hours, both regular and ' 
overtime, are printed In columns 20 and 21 at 
the same time that the hours and the amoimt 
for the hoiurs are printed in colxunns 2 and 3 00 
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the payroll susunary 181, and in columns 12 and 
13 on the check I B2. 

Hammer T22, which prints in colium 22 of the 
earnings record whenever there are any special 
earnings, such as premiimis or bonuses, is con- 
trolled by plate group 822, as shown in space 18 
of the control chart (Pigs. 64— A and 64— B). 
The plates in this chart show that the special 
earnings are printed in column 22 whenever the 



three positions of adjustment, which are desig' 
nated 0, 1. and 2, as follows: No. 0. payroU and 
dividends, during which operations the consecu- 
tive number operating mechanism should oper- 
ate upon the depression of the Prioir earnings 
key 1(4, so that for the next check the proper 
consecutive number will be printed thereupon 
and also upon the payroll summary iSI. The 1 
position on the lever 789 is marked Analysis — 



keys S or X, 166 (Fig. 2) are depressed to release lo Consecutive numiber, which means that the con- 

the machine when such special earnings have secutive number mechanism will operate when 

been set up on the keyboard. the lever 789 is in this position. The No. 2 po- 

Hammers 723 to 728 inclusive control the print- sition is designated Analysis — ^No consecutive 

ing in colimins 23 to 28 inclusive of the earnings nimiber and means that, when the lever is In 

record 153 and are controlled by plate groups jg this position, the consecutive number operating 

823 to 828 inclusive, as shown in spaces 19 to 24 mechanism will be disabled. As shown in space 

inclusive of the control chart (Pigs. 64 — ^A and 26 of Pigs. 64 — ^A and 64 — ^B,.this lever controls 

64— B) to print the employee's deductions in these plate No. 1 of group 788 and shows that the 

columns 23 to 28, and the control plates are cut, plate is notched in the No. and No. 1 Arabic 

according to this chart, so that these deductions 20 positions, which are the positions of the lever 

will be printed whenever their respective deduc- which control the consecutive number operating 

tion keys In rows 3 and 4 are depressed, along mechanism to operate, assuming that the other 

with the amoimts of the deductions set up on three control plates of this group, to be described 

the keyboard on the keys ISI.' now, are in their proper places. The second plate 

Hammer 729, which prints the gross and the o.-; of group 788 is controlled by the check feeler, 

earnlngs-to-date in colimm 29 on the earnings to be described hereinafter, and this plate No. 2 

record 153 (Pig. 29), is controlled by plate group has notches in the zero Arabic position and also 

829, as shown in space 13 of the control chart in the zero Roman position. The plate No. 3 is 

of Pig. 65. which chart shows that the plates are controlled by the diflferential of row 2 (Pig. 2) 

cut with notches so that the gross is printed, as 30 and shows that this plate is notched in the 2, 3, 



controlled by the crossfooter, by hammer 729 
during the operation with the Gross key 162 de- 
pressed, and the earnings-to-date Is printed dur- 
ing the operation with the Eamings-to-date key 



and 4 positions on the AraJbic side, which takes 
care.of the second, third, and fourth keys of this 
bank during analysis operations, and that this 
plate 3 has notches in the Roman n, IV, and TX 



162 depressed, which earnlngs-to-date Is printed 35 positions, the Roman n and IV positions being 



from the total taken from the "G. T. 3" totalizer 
upon the depression of the Earnlngs-to-date key. 
To aline all of the plate gix>ups 881 to 829 
Inclusive, and also the other groups of selecting 
plates to be described hereinafter, there is pro- 
vided at each end of the shaft 758, and arranged 
to be driven by the shafts 484, 436, 450, 473, and 
751, a plurality of alining disks 780 (Pigs. 57 — A 
and 57 — ^B), which are shown in side elevation 
in Pig. 48. Cooperating with each group of alin- 
ing disks 780 is an aliner 781 carried by a lever 
782 pivoted on a stud 783, one of which is carried 
iby the frame i 3 1 and the other by the frame 138. 
Each lever 782 carries a roller 784, held in con- 
tact with a plate cam 785 by a spring 786. The 60 
cams 785 are secured to the printer drive shaft 
378 and are so timed that, after the selecting 
plates have been differentially positioned under 
control of the keys of rows 1, 2. 3. and 4 and also 



for analysis and the Roman IX position being 
the automatic position of the row 2 differential 
whenever the Net pay key is pressed, so there- 
fore there must be a notch in this position. 

tit The plate 4 has notches in the zero and 6 
Arabic positions, which take care of the clearing 
of row 4 during analysis clearing operations, and 
has notches in the Roman I, IV, and V positions, 
which take care of the Net pay key during payroll 

4ft writing operations by the Roman I, the Roman 
IV and V positions taking care of the Clear row 2 
and Clear row 3 keys to clear the totalizers of 
rows 2 and 3 diurlng total-clearing or analysis 
operations. 

Cooperating with this plate group is the usual 
block 767 carried by an arm 790 (Pig. 35), which 
arm has a lower finger cooperating with the 
plate No. 1 of the group 788, which finger is in 
allnement with the usual lower finger of the 



by the printer control lever at the left of the 68 blocks 767. Pivoted to the arm 790 is a link 791. 



machine, the aliners 781 are moved into engage 
ment with the notched disks T88 and are held In 
engagement therewith until after the plates have 
functioned to control the various parts of the 
machine, such as the hammers, feeding mecha- 
nisms, etc., which they are designated to control. 

Consecutive number advance control 

The consecutive number operating or advanc- 



which is also pivoted to an arm 792 Joumaled 
on the shaft 738. This arm 792 carries a roller 
793, which cooperates with a cam 794 seciu-ed to 
the printer drive shaft 370. Also pivoted to the 
00 lever 790 is a link 795, which is guided near its 
upper end on a stud 796 on the auxiliary frame 
124 (Pig. 42— B) . The upper end of the link 791 
has a slot 787, through which projects the previ- 
ously described pin 566, which Is carried by the 
Ing mechanism to advance the consecutive num- 65 consecutive number operating link 567. 
bar 1 on certain types of operations of the ma- A spring 797, connected to the link 795, nor- 

chine is controlled from a group of selecting con- mally holds the roUer 793 against the cam 794. 
trol plates, which group has been numbered 788, When this cam Is rotated and the low portion 
as shown in space 26 of the control chart (Pigs. thereof Is presented to the roller 793, the spring 
64— A and 64— B) . This plate group is also 70 797 will rock the arm 790 counter-clockwise, as- 
shown in Pigs. 35 and 57— B. There are four sumlng that there Is a notch in the three plates 
plates in this group, and they are controlled from Nos. 2, 3, and 4 of the group 788 opposite the 
four sources. Plate No. 1 is controlled from a upper finger of the block 767. Since there Is no 
printer control lever 789 (Pigs. 1 and 72) , which upper finger on the arm 790, it Is not necessary 
will be later described in detail but which has 75 that a notch be in the Roman position on the 
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plate No. 1 of the group 1SI. If the arm 7M cux 
be rocked counter-clockwise due to the proper 
location of the notches, as shown In space 26 of 
the control chart (Figs. 64— A 'and 64— B) , the 
spring 791 will raise the link 1IB and move the 
pin 5S6 into the vertical portion of the bayonet 
slot B(B on the operating lever 114, so that, when 
this lever tt4 operates, the consecutive number 
operating link s(1 will be moved to advance the 
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payroll run oi>eratioiis, the check feeler will cause 
the machine to lock if there is no check in its 
proper position to receive printing, and the earn- 
ings record feeler will cause the machine to lock 
if there is no earnings record 111 in the machine 
to receive the proper printing. 

In view of the above conditions being neces- 
sary, a summary feeler 8ST (Pig. 39) to' cooperate 
with the payroll siunmary 151 is pivoted on the 



consecutive number mechanism one step. The 10 shaft T30 (Fig. 90) , a check feeler III is pivoted 



slot TIT in the upper part of the link 111 takes 
care of the movement of the pin III to the left 
and back to its normal position. During payroll- 
run operations, these plates are set so that the 
consecutive number is advanced only d;u-ing oper- 
ations in which the Prior earnings key 112 is 
depressed. 

If the lever 119 is moved to the No. 2 position, 
the plate No. 1 of group 111 is moved by means 



on the shaft 139 to cooperate with the check 112, 
and an earnings record feeler III (Pigs. 43 — ^A 
and 43 — B) is provided to cooperate with the 
earnings record I S3. This feeler III is pivoted 
15 on the shaft 13 1. 

The mechanisms for causing the feelers to be 
moved upwardly to cooperate with their respec- 
tive printing mediums are all identically the 
same, and therefore a description of one will 



of a link 111 (Pig. 72) pivoted to a plate 111, £0 suffice for all. Referring particularly to Fig. 90, 

each of the feelers 111, III, and III has pivoted 
thereto a link IS9 pivoted near its middle on a 
stud Hi carried by an arm 112 Journaled on the 
shaft 111. (The arm 112 for the earnings record 



which drives an internal pinion III on the square 
shaft 111, which, it will be recalled, is the shaft 
that operates the plate No. 1 of group 111, as 
shown in Pig. 35 



The lever 111 is pivoted on a plate 141 sup- 25 feeler is journaled on the shaft 111, which, it will 

ported by three studs 142 carried by the printed be recalled, is in axial alinement with the shaft 

frame 1 3 1 , as shown in Pigs. 39 and 72. The lever 111.) This link III extends to the right and has 

719 carries a stud 143 cooperating with a lever a flange 113 normally engaging the periphery of 

144 pivoted on a stud 141 on the plate 141. The a cam 184 (Pig. 91), which is secured to the 

lever 144 is guided near its right end by a headed 30 printer drive shaft 371. Integral with the arm 



stud 148 on the plate 14 1 . The lever 144 has three 
notches 147, 148, and 849, with which the stud 
843 on the lever 189 is adapted to cooperate. A 
spring 851 normally tends to rock the lever 844 
counter-clockwise and the lever 189 coimter- 
clockwise. The lever 844 in Fig. 72 is shown in 
the analysis consecutive number position with the 
stud 843 engaging the notch 841. When payrolls 
are being written, the lever 189 is moved to the 
left by its spring 858 when a flngerpiece 851 on 
the lever 844 Is depressed, which allows the 
spring 850 to draw the lever 189 counter-clock- 
wise until the stud 843 is above the notch 848, 
and then, when the flngerpiece 881 is released, 
the spring 850 will rock the lever 844 counter- 
clockwise and lock the lever 188 in the payroll 
and dividend position No. 0. When the lever 181 
is in the Analysis — ^No consecutive number posi- 
tion No. 2, the stud 143 cooperates with the notch 



112 is another arm III having a notch III for 
a purpose to be described later. The timing of 
the cam 864 is shown in space 6 of the time chart 
(Pig. 109) , and, immediately after the beginning 

35 of the operation of the shaft 310 in a clockwise 
direction, the periphery of the cam 864 is moved 
away from the flange 163, at which time a spring 
111, connected with the feeler III, rocks the 
feeler clockwise, and, if there is no check in the 

40 machine, this feeler 858 will continue its clock- 
wise movement under the action of the spring 
881 imtil the upper end of the feeler enters a hole 
in the cabinet 146 and also a hole in the check 
guide 868. This movement of the feeler 881 will 

45 move the link III and the arms 162 and III from 
the positions shown in Pig. 90 to that shown in 
Fig. 91, wherein a pawl 115 will be drawn by its 
spring 111 into the notch 866 of the arm 861. 
This pawl 115 is pivoted on a lever 111, which in 



149, which locks the lever in that position under 50 turn is pivoted on the shaft 131. The lever 111 



the influence of the spring III. 

There is also means provided for positively 
locking the lever 111 in any position to which it 
has been set by the operator, the operator having 



carries a pin 111 engaged by a forked arm 111 
carrying a roller 110 cooperating with a cam III 
(space 8 of the time chart. Pig. 109) secured to 
the printer shaft 310. This arm 111 is mounted 



the key for this purpose, which key flts a lock 65 on a rod 882 (the arm 819, Fig. 43— B, for the 



852 supported by the plate 841. The nose of the 
lock 852 projects through the cabinet 146, as 
shown in Pig. 39. A special bolt 853 is provided 
to be moved beneath a flange 854, to prevent 
depression of the lever 844 by the operator ma- 
nipulating the flngerpiece 851. When the parts 
are in the positions shown in Pig. 72, it will be 
noticed that the bolt is beneath the flange 854, 
and consequently the lever 189 is positively locked 
In this position until the lock 852 has been oper- 
ated to remove the special bolt 883. 

Summary feeler, check feeler, record feeler, oper- 
ating mechanism, and their controls 

When the machine is being used for payroll 
runs, the summary feeler ccmtrols mechanism to 
lock the machine if there is no payroll summary 
151 in the machine, and during analysis opera- 
tions, if there is no analysis strip 154 in the 



earnings record is mounted on a shaft 883, which 
is in axial alinement with the rod 882). As 
shown in Pigs. 42— A and 42— B, the rod 882 is 
supported by the printer frames 132 to 134, and 

SO the shaft 883 is supported by the printer frames 

135 and 136. A spring 884 tends at all times to 

hold the roller 880 against the surface of the 

cam 881. 

Immediately after the link 860 has been moved 

6* from the position shown in Pig. 90 to that shown 
in Fig. 91, the cam 881, acting on the roller 886, 
rocks the arm 819 counter-clockwise, which rocks 
the lever 811 clockwise from the position shown 
In Pig. 90 to that shown in Pig. 92. This clock- 

70 wise movement of the lever 811 causes the follow- 
ing to happen. 

It will be remembered that the pawl 815 engaged 
the notch 866 of the arm 865 when the link 868 
was moved to the left, due to the fact that there 



machine, the machine will be locked. During 75 was no check 1 52 on the cabinet 141 beneath the 
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check guide 868. This movement of the pawl 
875 is sufQclent to position the upper end there- 
of beneath a shoulder 885 of a lever 886 pivoted 
on the shaft T3T. This lever 886 has a slot 
887, into which projects a roller 888 carried by 
a plate 889 having internal gear teeth meshing 
with a pinion 898 on the shaft 758. 

From the above it can be clearly seen that, 
since the pawl 875 is beneath the shoulder 885 
of the lever 886, this lever 886 will, as the lever 
877 is rocked clockwise by the cam 881, be rocked 
likewise from the position shown in Fig. 90 to 
that shown in Fig. 92, wherein the slot 887, 
through its cooperation with the roller 888, will 
rock the plate 889 counter-clockwise to drive the 
shaft 753, which shaft, as above described, sets 
the proper notched plate in the groups of plates 
861 to 829 to prevent the operation of any of the 
hammers 7 12 to 719, which are adapted to print 
in columns 12 to 19 on the check. 

As the pawl 875 Is moved upward by the 
clockwise movement of the lever 877, this pawl, 
still being In engagement with the notch 866, will 
rock the arm 865 and the integral arm 862 
clockwise from the position shown in Fig. 91 to 
that shown in Fig. 90, which brings the feeler 
858 counter-clockwise to its normal position, 
shown in Fig. 90. During this operation of the 
mechanism just described, the spring 884, be- 
ing attached to the arm 879 and to the lever 
886, has been put under tension, which tension 
will assist in restoring these parts to their nor- 
mal positions as the cam 881 nears its normal 
position. This spring action is also made posi- 
tive through the medium of a cam 892 secured 
to the printer shaft 376, which contacts a roller 
893 on the lever 877 to rock this lever counter- 
clockwise to its normal position, which, through 
the pin 878, will positively rock the arm 879 
clockwise to its normal position. The lever 877, 
as it is being restored to normal by its contact 
with a pin 894, will rock this lever 886 cotmter- 
clockwlse to its normal position, whereupon the 
slot 887 will rock the plate 889 clockwise or back 
to the position shown in Fig. 90, which will turn 
the feeler shaft 753 and all of the control disks 
thereon back to their normal positions. 

Since the actuation of this mechanism is very 
rapid, the lever 886 is provided with a stop finger 
895 (Fig. 92) , which normally rests against a hub 
of the cam 881. This lever 886 also has another 
stop shoulder 896 (Fig. 90), which contacts the 
same hub when the mechanism has been moved 
to its extreme position to shift or turn the shaft 
753 when there is no check 152 in the machine. 

IVom the above description it will be clear that, 
when the plate 889 (Fig. 90) is moved, due to the 
fact that there is no check in the machine, said 
plate 889 will, through the shaft 753, operate all 
of the plates on said shaft which are in the plate 
groups 812 to 819 inclusive to prevent the opera- 
tion of all the hammers 712 to 719 inclusive when 
there Is no check- in the machine. 
. These control plates just referred to for the 
groups 812 and 3J4 are shown in spaces 13 and 14 
of the control chart (Figs. 64— A and 64— B) . The 
control plate in plate groups 815 to 819 inclusive 
are shown in spaces 8 to 12 Inclusive of the control 
chart in Fig. 65, and the plate in group 813 is 
shown in Fig. 50. 

When, however, there is a check in the machine, 
the feeler 858 moves only until It contacts the 
bottom of the check 152, whereupon the link 860 
is moved only part way between the positions 76 
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shown in Figs. 90 and 91, which is not far enough 
to position the notch 866 in front of the pawl 875, 
and therefore the pawl 875 Is caused to ride upon 
a surface 899 of the arm 865 and is not permitted 
to fall beneath the shoulder 885 of the level: 886. 
Consequently, when the lever 877 is moved or 
operated by the cam 881 in the manner previously 
described, the arm 865 Is not moved but is allowed 
to remain in the position shown in Fig. 90, due 
to the fact that the nose of the pawl 875 rides 
upon the surface 899 of the arm 865 in an idle 
manner until it picks up the arm 865 and restores 
it to its normal position, as shown in Pig. 90. 

The summary feeler 857 (Figs. 39 and 68) con- 
trols all of the hammers 701 to 711 inclusive, to 
prevent operation of these hammers when there 
is no payroll summary i5i between the guide 
plates 898 (Figs. 68 and 70) to receive the printed 
data when a payroll check is issued. 

The feeler 857 is controlled by a disk or plate 

90 1 (Figs. 39, 57— A, and 68) , which carries a roller 

902 cooperating with the lever 886, which operates 
the summary feeler. This plate 901 drives the 
summary feeler shaft 754, and, as has been de- 
scribed previously, on this shaft is each of the 
plate groups 801 to 811, as shown in space 6 of 
the control chart in Fig. 65. and spaces 3 to 12 in 
Figs. 64 — ^A and 64 — ^B of the control chart, and, 
as has been described previously, these plates 
positively control all of the hammers 701 to 711 
inclusive, to prevent operation of any one of them 
if there is no payroll summary 151 inserted be- 
tween the guide plates 898 to receive the printed 
impression during the time a check is being 
printed upon. 

In connection with the smnmary feeler mecha- 
nism, companion cams 903 and 904 (Fig. 46 — ^A) 
operate the lever 877 and the arm 879 in the same 
manner that the cams 881 and 892 operate said 
lever and arm for the check, except that the tim- 
ing is slightly different, as shown in space 7 of 
the time chart (Fig. 109). 

The feeler 859 (Pigs. 43— A and 43— B) for the 
earnings record controls all of the hammers 720 
to 729 Inclusive, to prevent the operation of any 
one of them when there is no earnings record 
153 in the machine to receive the printed data 
when a check and simimary are being printed 
upon. The feeler operating mechanism, as has 
been described in connection with the check (Figs, 
90 and 92) , cooperates with a control plate 906, 
which drives the shaft 752, which shaft, it will 
be recalled, has thereon, in each of the plate 
groups 820 to 829 inclusive, a control plate called 
for in spaces 16 to 24 of the control chart (Figs. 
64 — ^A and 64 — ^B) and in space 13 of the control 
chart in Fig. 65, to control each of the hammers 
720 to 729 inclusive when the feeler 859 finds no 
earnings record 153 between the earnings record 
guide plate 907 to receive printing. 

The lever 877 and the arm 879 associated with 
the earnings record feeler are operated by com- 
panion cams 909 and 910 (Figs. 43 — ^B and 46 — ^B) 
and are timed exactly like the cams 903 and 904 
for the summary, as shown in space 7 of the time 
chart (Fig. 109). 

Machine locked under control of the check feeler, 
the summary feeler, and the earnings record 
feeler 

The mechanism about to be described locks up 
the machine if there is no summary 151, check 
152, or earnings record 153 in the machine, for 
a subsequent operation, to prevent a second oper- 
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•tlon of the machine when any one of said records 
has been omitted. 

When the machine is put through an operation 
vlthout any one of those printing mediums In 
the machine, as the machine locks to prevent a 
subsequent operation, the operator mwst release 
the machine lock by a special hand release mech- 
anism, to be described hereinafter, and then make 
a correction operation, taking the amount out of 
^e crossfooter, so that, when the check Is finally 
issued, the employee's net pay wUl be the right 
amount. 

If this correction operation were not made, the 
crossfooter would have double the amount of the 
regular hours earnings in it, and consequently 
the gross pay and the net pay would both be 
wrong. 

To lock the machine to prevent a subsequent 
operation, as above mentioned, all that it is neces- 
sary to do is to prevent the clockwise movement 
of the release or key lock shaft 149. Referring 
to Figs. 33, 34 and 97, it will be recalled that, when 
the key lock shaft 149 is rocked clockwise, the 
shaft 628, through the link 626 and the arm 62T, 
is given a clockwise movement at the same time. 
Secured to this shaft 628 is an arm 915 having 
pivoted thereto a link 916, which at its lower end 
is pivoted to a lock lever 9 1 T joumaled on the type 
shaft 665. The lever 9 1 T has a right-angled finger 

918 adapted to cooperate with the upper end of 
a lock arm 919 joumaled on a shaft 920 supported 
by the printer frames 115 and 136, as shown In 
Fig. 42 — ^B. A spring 92 1 pulls a finger 922 of the 
arm 919 underneath a latch 923 of an arm 924 
fast on a shaft 925 supported by the left printer 
frame 131 and a bracket 926 carried by the tie 
bar 138. A spring 92T holds the latch 923 on top 
of the finger 922 of the lock arm 919. 

It will be recalled that, when the key lock shaft 
149 is rocked clockwise, the shaft 628 is rocked 
clockwise, thus raising the link 9 16, which rocks 
the lever 91 T clockwise, and, when the parts are 
In the positions shown in Pig. 97, such movement 
of the lever 917 may be made. However, if there 
is no summary 151 or check 152 or earnings rec- 
ord 153 in the machine, the lock arm 919, by 
means to be described hereinafter. Is released 
from the latch 923 by the clockwise movement 
of the shaft 925, whereupon the spring 921 moves 
the arm 9(9 beneath the finger 918 of the lever 
9 IT, thus preventing any movement of the shaft 
628 and the key lock shaft 149, consequently lock- 
ing the machine against operation. 

The above clockwise movement of the lock arm 

919 by its spring 921 is limited by a finger 928 
of the arm 919 contacting a stud 929 on a release 
slide 930 supported on the shaft 920 and a stu^ 
931 carried by the printer frame 135 and held 
in contact with the stud 931, as shown in Fig. 97, 
by a spring 932. 

When the machine is locked up for a subse- 
quent operation, as above mentioned, by the mov- 
ing of the arm 919 underneath the finger 918, 
it is necessary for the operator to release this 
lock so that the said subsequent operation may 
be performed to correct the crossfooter as above 
mentioned. This release is occasioned by a move-' 
ment of the release slide 930 by the operator to 
the right, as viewed in Fig. 97, whereupon the 
stud 929, through its contact with the finger 928, 
rocks the arm 919 coimter-clockwlse, and the 
finger 922 will contact the front upper part of the 
latch 923 and cam the latch arm 924 clockwise 
against the action of its spring 927 until the fin- 
ger 922 is below the latch 923. after which the 
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spring 927 wiU rock the arm 924 counter-clock- 
wise to lock the Jock arm 919 in the position 
shown in Fig. 97. 
The shaft 925 is adapted to be rocked clockwise 

$ to release the latch 923 from the lock arm 919 
under control of the summary feeler 857, the 
check feeler 858, the earnings record feeler 858, 
and their associated control plate groups, the 
first of which group 936 (Fig. 67— B) , shown in 

10 space 15 of the control chart (Figs. 64 — ^A and 
64— B) , will be described. There are four plates 
in this group, the first of which Is controlled 
by the printer control lever 789, the second by 
the feeler 858, plate 3 by the differential of row 

15 2, and plate 4 by the differential of row 1. This 
control chart shows that plate No. 1 has a notch 
in the zero position of the lever 789, which is the 
payroll writing position of the lever. Plate No. 2 
has a notch cut in the Boman I position, which 

20 plate Is controlled by the check feeler and which, 
it will be recalled, is given a slight movement by 
the check operating mechanism of Figs. 90, 91, 
and 92, which turns the plate No. 2 to bring this 
notch in the Roman I position Into alinement 

25 with the Arabic zero position. Plate No. 3, which 
is controlled by the row 2 differential, has a notch 
in the 1 position on the Arabic side, because this 
differential is stopiwd in the 1 position when the 
Prior earnings key is depressed, which Is the first 

30 operation involved In the writing of a payroll 
check and during which operation, it will be re- 
called, the consecutive nmnber is printed upon, 
both the check and the summary, and plate No. 4 
has a notch in the zero Arabic position, which Is 

35 the add position of the total row differential, 
which is row 1. Therefore, if there is no check 
in the machine, a feeler arm 936 and its feeler 
block 767 wUl be permitted to rock counter-clock- 
wise (Fig. 97) imder the influence of a spring 937, 

40 which is attached to an arm 938 rigidly secured to 

the arm 936. Pivoted to the arm 938 is a link 

939, which is also pivoted to an arm 940 fast oa 

the shaft 925. 

When the shaft 762 is rocked counter-clock- 

45 wise In the manner previously described and the 
arm 765 (Fig. 57— B) moves with It, the spring 
937 will then be permitted to rock the arms 938 
and 936, whereupon the lower fingers of the arm 
936 and of the feeler block 767 will enter notches 

60 In all of the plates of the plate group 935 when 
there is no check In the machine, consequently 
moving the link 939 to the right and rocking the 
shaft 925 clockwise to release Its latch 923 from 
the finger 922 of the lock arm 919, thus locking 

55 the machine so that a subsequent operation can- 
not be performed without putting a check Into 
the machine. 

In other words, the lever 789 must be in the 
check writing position, the check feeler 858 must 

60 be operated and find no check, the Prior earnings 
key 164 must have been depressed and the row 2 
differential stopped in the 1 position, and, of 
course, the row 1 differential must be in the add 
position, which is zero, as indicated in space 15 

"^ of the control chart. It Is only when all of these 
conditions prevail that the lock arm 919 will be 
operated to lock the machine. 

The shaft 925 (Figs. 39 and 97) is also adapted 
to be moved to position the lock arm 919 beneath 

70 the finger 918, if there is no earnings record 153 
in the machine, which control is under the con- 
trol of a plate group 945 (Pig. 39), which is 
charted and shown in space 1 of the chart In 
Figs. 64— A and 64 — B. Plate 1 of this group has 

^'^ a notch in the Roman I position, so that, when 
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the plate 906 (Fig. 43— B) is rocked, plate 1 of 
this group 946 will be rocked through the shaft 
to present the notch in the Roman I position 
to the feeler finger. Plate No. 2 is controlled by 
the differential of row 4, and therefore it has 
notches in the 5, 6, 7, and 8 Arabic positions, 
which correspond to the Earnings keys 166, X, S, 
T, and R, respectively. Plate No. 3 Is controlled 
by the differential of row 2, which has a notch in 
the 9 position (automatic position to select the 
crossfooter) , and plate No. 4 is controlled by row 
1. which has a notch in the Arabic zero or add 
position. Thus, if any of the keys X, S, T, or R 
is depressed to set up the amount, the differential 
of row 4 will be stopped in a corresponding posi- 
tion and the differential of row 2 will be auto- 
matically stopped in the 9 position, as described 
previously, and the differential of row 1 will be 
stopped in the zero or add position, and, if there 
Is no earnings record in the machine, all four 
of the notches will line up with the lower feeler 
finger of a feeler lever 946 (Pig. 39), which is 
Identical with the feeler arm 936 of Pig. 97. 
Rigidly secured to this feeler lever 946 is an 
arm 948 having a spring, not shown but like the 
spring 937 attached thereto. Pivoted to this arm 
148 is a link 949, which is pivoted to an arm 
950 secured to the shaft 92S. Prom the above it 
can be seen that, when the notches of all of the 
control plates in group 945 aline with the lower 
finger of the regular feeler block 767 and the 
finger on the lever 946, the spring, like the spring 
937, will rock the arm 948 and cause the link 939, 
through the arm 950, to rock the shaft 925 clock- 
wise to release the lock arm 919 to the action 
of the spring 92 1 so that the arm will be posi- 
tioned beneath the finger 918 to prevent release 
or movement of the key lock shaft 149 if there 
is no earnings record in the machine when a 
payroll check is being printed by the machine. 

When there is no payroll summary 151 in the 
machine, the lock arm 9(9 is adapted to be moved 
under the finger 918 by movement of the shaft 
925 under control of a single control plate 955 
(Pigs. 39 and 98) , which has a notch in the 
Roman I position, so that, when the shaft 754, 
by which the plate 955 is driven by the plate 901 
(Pig. 68), the notch will be moved opposite a 
finger on a feeler lever 956, which Is drawn into 
this notch by a spring 957 connected to an arm 
958 rigidly secured to the lever 956 when the 
regular arm 765, secured to the shaft 782, per- 
mits such movement upon the counter-clockwise 
movement of the shaft 762, as has been previously 
described. As the lever 956 moves counter- 
clockwise (Pig. 98), a link 959, pivoted to the 
arm 958 and connected to an arm 960 fast on 
the shaft 925, rocks the arm 960 and the shaft 
925 clockwise to release the latch 923 from the 
finger 922 of the lock arm 919, and thus Its upper 
end will be positioned beneath the finger 918 to 
prevent release of the machine if there is no pay- 
roll summary 151 In the machine to receive the 
print during the time a check Is being printed. 

Check feeding mechanism. 

The payroll check 152 is adapted to be inserted 
into the machine to receive the data in con- 
nection with an employee's pay betwen the side 
arms of a check guide 961 (Fig. 1) and under- 
neath a deflector 962 (Fig. 71) up against a 
stop 963 to the position shown in Pig. 71. This 
places the check on top of the bottom one of 
the check guides 868 and beneath the type wheels 
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assocUtted with the banunen TI2 to Ti9 (Fig. 
5^— B) . This brings the rear edge of the check 
on top of a pair of feed rollers 914 and beneath a 
pair of tension rollers 966, which are adapted to 
be moved Into contact with the check, so that, 
when the feed rollers 9(4 are turned, the check 
will be fed to the various positions indicated in 
Fig. 71. From the inserted position, the check 
first receives an initial movement to the posi- 
tion so designated. It Is then fed backward to 
the first print position to have the hours and 
earnings printed thereon, after which it is fed 
one step forward for the overtime hours and 
overtime earnings for the second print. The 
next feed is to the third print position to receive 
the print of the gross amoimt of the employee's 
pay. If the employee has other special earnings, 
such as premiums or bonuses, the check would 
be advanced one step to the right of the second 
print position for the premium and another step 
to the right for the bonuses before the gross 
amount is printed on the check. However, in 
Fig. 71, the next movement after the printing 
of the gross amount is backward to the fourth 
print position, which is for the first deduction. 
The deductions are now printed by successive 
operations of the machine, and each time the 
check 152 Is fed forward one step until It finally 
reaches the eighth print position, which, as 
shown in Pig. 71, is for the fifth deduction. (The 
ntmiber of deductions may vary from one to any 
number which may be allowed by the company 
where the employee is employed, so that, in- 
stead of having five deductions as shown, there 
35 may be one or there may be seven or eight de- 
ductions.) After the last deduction, the check 
152 is fed (In the illustrated form in Fig. 71) to 
the ninth print or net pay position, which, as 
shown here, is a backward movement to this 
40 net pay position. 

The means for feeding the check from the 
hand-inserted position, shown in Fig. 71, until 
it finally reaches its net pay position will now be 
described. 

The feed rollers 964 are secured to a shaft 9(6, 
which is supported by a boss 967 (Fig. 42— A) 
on the side of the printer frame 133 and by the 
printer frame 134 (Fig. 42— B). 

The tension rollers 966 (Figs. 67 and 103) are 
carried by a pair of arms 968 yoked together and 
Joumaled on a shaft 969 carried by brackets 970 
secured to the base 123. Secured to the shaft 
9(9, adjacent each of the yoke arms 968, is an 
arm 87 i having a finger 972, against which a pin 
W 173 on the arm 9(8 is held by a torsion spring 
(74. 

In Fig. 67, the tension rollers 965 are shown 
in their normal positions, disengaged from the 
feed rollers 964. When the shaft 969 Is rocked 
counter-clockwise, the rollers 965 are moved 
downwardly into the positions shown in Pigs. 87, 
88, and 103, to grip the check 152 so that, when 
the feed rollers 964 are rotated by means to be 
described hereinafter, the check 152 will be fed 
to the various print positions numbered 1 to 9 in 
Fig. 71 to receive the proper data in connection 
with an employee's earnings. To move the ten- 
sion rollers 965 from the normal position shown 
in Fig. 66 to the gripping position shown in Fig. 
7<^ 103, a cam 975, secured to a sleeve 976, which is 
driven, by means to be described hereinafter, by 
the printer cam shaft 370, contacts a roller 977 on 
a bell crank 978 and rocks the bell crank clock- 
wise. This bell crank is pivoted on a stud 979 In 
^^ th6 printer frame 134 and is pivoted to a link 
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IM having a pin SIf engaged by an arm 112 se'^ 
etired to the tension operating shaft Ml, and 
consequently, when the bell crank 111 is rocked 
clockwise from the position shown In Fig. 66 to 
that shown in Fig. 103, the arm 111 and the shaft 
S69 are rocked counter-clockwise to move the 
tension rollers SIS into engagement with the 
check, which has been placed on top of the feed 
rollers 964. The bell crank 111 has a flattened 
pin 9(3, wlilch is engaged by a latch Il4 secured 
to a short shaft 115 carried by the printer frame 
1 14 to hold the tension rollers 965 in feeding en- 
gagement until they are released by the check 
ejecting mechanism to be described hereinafter. 
At the time the tension rollers 965 are moved 
into the position shown in Fig. 103, the stop 961 is 
brought down out of the path of the check, so 
that it may be fed by the rollers 964 and 965. The 
stop is secured to an arm 916 secured to a shaft 
991 carried by the printer frames 113, 134, and 
135 (Figs. 42-A and 42-B). Also secured to the 
shaft 991 is a crank 911 held in the position 
shown in Fig. 66 against a pin 999 by a spring 
996. When the link 910 is moved from the posi- 
tion shown in Fig. 66 to that shown in Fig. 103; 
the pin 989 rocks the crank 989 and the shaft 991 
clockwise, thus rocking the arm 986 and moving 
the stop 991 below the line of travel of the check 
152. 
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the cam 191. The cam 1601 la secured to the 
sleeve 111. After the bar 1011 begins to move to-^ 
ward the left (Fig. 88), the pawl (III is rocked 
clockwise by a spring 1 110, to ]>osition it in the 
path of the shoulder I Oil on the bar 1 014, so that; 
as the cam 115 permits a spring III I to draw 
the rack 112 toward the right, the pawl 1016 will 
be in the path of the shoulder 1005 and stop the 
rack 192 when the shoulder 1005 contacts the 
pawl 1006, at which time the check 152 will have 
been moved backward to the hours and earnings 
oi* first print position, as shown in Fig. 71. How- 
ever, the bar 1001 will be returned fully to the 
position shown in Fig. 86, thus leaving a wider 
gftp between the pawl 1002 and the block 1003 
on the rack 992. However, the bar 1001 will not 
go back to the position shown in Fig. 88, and 
consequently there will be a gap between the cam 
1008 and the roller on the arm 1009 at the end 
20 of this particular operation, as clearly shown in 
Fig. 83. 

The bar 1001 is held in the position shown in 
Figs. 83 and 85, which is the first print iposltion 
for the check 152, by means of a pawl 1012 en" 
gaging a shoulder 1113 on the bottom side of the 
bar 1001. The pawl 1012 is pivoted on a stud 
1014 carried by the frame 134 and is normally 
urged clockwise by a spring 1 i 5 to hold the point 
of the pawl 1012 against the bottom surface of 
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Jtist before the check is to be ejected by the 30 the bar 1001, so that, as the bar 1001 is moved 



means to be described hereinafter, the latch 194 
Is rocked counter-clockwise to release it from the 
pin 983, whereupon the spring 991 will move the 
link 980 to the left, as viewed in Fig. 103. to raise 
the tension rollers 965 off the feed rollers 964, so 
that the check can be ejected at the proper time^. 
At the same time, the spring 990 rocks the 
crank 988 and the arm 986 counter-clockwise to 
position the stop 963 up into the path of the 



to the left, as described above, the point of the 
pawl 1012 will engage to the right of the shoulder 
1013 when the bar 1001 has been moved to the 
position shown in pig. 85. 
3S The pawl 1002 is normally urged clockwise by 
a spring 1016 (Fig. 66) until the stud to which 
the spring is attached contacts the bottom sur- 
face of the bar 1001. The pawl 1012 also car- 
ries a pin 1011 normally contacting the top sur- 



check 152, which is to be inserted by hand, to 40 face of an arm 1 1 8 pivoted on a stud 1019, which 



stop it in the proper position. 

The feeding of the check 152 from the hand- 
inserted position shown in Fig. 71 to the Initial 
movement position is accomplished by mecha- 
nism shown in Figs. 67, 83, 86, and 87, which will 
now be described. 

Secured to the shaft 966 is a gear 99 1 adapted 
to be driven by a rack 992 slidably mounted on 
a stud 993 carried by the frame 134 and guided 
near its right end between studs 994 also carried 
by the frame 134. Secm-ed to the sleeve 916, 
which, it will be remembered, is driven by the 
shaft 310, is a cam 995 cooperating with a roller 
991 on an arm 996 pivoted on a stud 99S carrled.b^ 
the frame 134. A spring 999 normally holds the 
roller 991 against the cam 995. The arm 996 en- 
gages a stud 1000 on a bar ill! mounted to slide 
on the stud 993 and between the studs 994. 
Pivoted to this bar 1911 is a pawl 1112 adapted to 
cooperate with a block 1113 carried by the rack 
192. When the cam 995 operates the arm III, 
the pawl 1002, by its cooperation with the block 
1003, moves the rack 992 from the position shown 
in Fig. 86 to that shown in Fig. 87, whereupon the 
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is also carried by the frame 134, to prevent the 
arm 1018 from being rocked counter-clockwise 
by a spring 1020. The pawl 1006 carries a pin 
1021 normally contacting a surface 1022 on the 
iS bottom of the arm 1018, but, as the pawl 1 101 
Is moved to the left by the bar 1001, the spring 
1010 rocks the pawl 1006 clockwise when the pin 

1 02 1 passes off the surface 1 022 up into a relieved 
portion 1023 of the arm 1018, so that the pawl 
1008 may be placed in the path of movement of 
the shoulder 1005 on the bar 1004. The spring 
1020 holds a finger 1024, on the arm 1018, nor- 
mally In contact with a pin 1025 on an arm 1121 
also pivoted on the stud 1019. A spring 1121 

S5 holds the arm 1026 against a pin 1628 carried by 
the frame 133, and consequently the lever 111! 
is held normally in the position shown in Fig. 67. 
It will be remembered that the pawl 106fv 
through its pin 1621 engaging the lower surface 

1022 of the arm 1018, holds the pawl out of the 
path of the shoulder 1015 on the bar 1004. 

To prevent the pawl 1012 from driving the rack 
192 and thus operating the feed rollers 964 dur- 
ing all operations following the initial movement 
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check 152 is moved from the hand-inserted posl- ^ operation, when the bar 1001 is moved back to 



tion to the initial movement position shown in 
Fig. 71. 

Secured to the rack 992 to move therewith is a 
bar 1004 having a shoulder 1995 adapted to co- 
operate with a pawl 1006 pivotally mounted on a 
bar 1001, which slides on the stud 993 and be- 
tween the studs 994. This bar 1011. is adapted to 
be driven toward the left from the position showii 
in Fig. 88 by a cam llll through an arm (III at 



the right, to the position shown in Fig. 83, the 
pawl 1002 and its pin llll are in the position 
shown in this figure. Prior to this time, how- 
ever, the bar 1001, it will be recalled, is moved 
70 to the left from the position shown in Fig. 88 
to the position shown in Fig. 83, and, when this 
occurs, a cam surface 1021 on the bar llll, 
through its contact with a stud 1030 on the arm 
1026, rocks the arm 1026 counter-clockwisei. 



the same time the rack 112 is driven to the left' by ^' whereupon the spring 1020 rocks the arm llll 
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from the portion shown In Pig. 87 to the dot- 
and-dash line petition shown In Fig. 83, and con- 
sequently, when the cam 995 moves the bar 1001 
to the left, which it does during each of the 
several operations which are required to print 
all of the various data on the check 152, as shown 
in Pig. 71, the pin 1017 on the pawl 1002 wiU 
striise the camming surface 1031 on the arm 1018 
and rock the pawl coUnter-clockwise so that it 
will be moved out of the path of the block 1003 
on the rack 992. Consequently the rack 992 will 
not be moved during the several operations of 
the cam 995 during the printing of certain data 
on the check 152. 

The camming of the arm 1026 takes place be- 
fore the bar 1001 reaches its retvirned right-hand 
position, as shown in Pig. 83, and, during the 
time this bar is traveling, the pin 10 IT, of course, 
rides along the top surface of the arm 1018, and 
the spring 1020 is merely stretched. However, as 
soon as the pin (017 passes the right end of the 
lever, then the spring 1020 can do its work and 
move the arm 1018 up into the dot-and-dash 
line position shown in Pig. 83. 

It will be remembered that, during this move- 
ment of the bar (001 to the right and the rack 
992 back to the position shown in Pig. 87, where 
the shoulder 1005 on the bar 1004 contacts the 
pawl (006, it leaves the check 112 In first print 
position (Pig. 71) . Now the hours and earnings 
are printed on the first line of the check in 
column 12 thereof. The next two operations, to 
feed the check 1 52 to the second print position 
and the third print position, are effected by the 
pawl 1006 in cooperation with a series of teeth 
(032 on the bar 1004 in a manner now to be 
described. 

It will be recalled that the bar 1007 is stopped 
In the position shown in Pig. 85 by the pawl 1012 
engaging the shoulder 1013 when the check 152 
has been fed backward from the initial movement 
position to the first print position. Prom hereon 
to the various second and third print positions, 
the feeding is controlled by a group of selecting 
plates, one of which is shown in Pig. 85 and which 
are designated in space 3 of the control chart 
(Pig. 65) and are numbered plate group 1040. 
These plates are also shown in Pig. 57 — ^B. There 
are only two plates in this group, plate No. 1 
being omitted. Plate No. 2 is controlled by the 
row 2 differential, and plate No. 3 is controlled 
by the row 1 differential. 

It will be recalled that the plate No. 2, accord- 
ing to the control chart in space 3 of Pig. 65, and 
also as shown in Pig. 85, has notches in the 
Roman 0, V, VI, Vm, and IX positions. This 
means that, whenever the differential of row 2 
stops in any one of those iwsitions, the notch 
will be presented to the upper feeler of the feeler 
block 767, which is carried by a feeler lever 1041 
pivoted on the shaft 762 and having a spring 
1042 connected thereto normally urging the lever 
1041 in a counter-clockwise direction. The plate 
No. 3 of this plate group 1040 has a notch in the 
Roman position, which is the add position for 
the differential in row 1. Therefore, in adding 
operations, whenever the row 2 differential stops 
in any of the positions designated in space 3, the 
lever 1041 can be rocked counter-clockwise be- 
cause the upper finger of the feeler block 767 
will find notches and thus permit such coimter- 
clockwise rocking of the lever 1041 by the spring 
1042. Pivoted to the lever 104ris a link 1043 
forked at its lower end to engage a stud 1044 
carried by the pawl 1012. Therefore, the 
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counter-clockwise movement of the lever 1041 
will rock the pawl 1012 counter-clockwise and 
disengage its nose from the shoulder 1013 on 
the bar 1007, whereupon a spring 1045, connected 
to the operating arm 1009 (Pig. 101) will move 
the bar 1007 toward the right from the position 
shown in Pig. 65 until it is stopped by the nose 
of a pawl 1046 (Pigs. 85 and 102) contacting a 
shoulder 1047 of the bar 1007. 

Now, when the bar 1007 Is in this position, the 
nose of the pawl 1006 is in engagement with the 
left-hand one of the teeth 1032 on the bar 1004, 
so that, when the cam (008 rotates during the 
cycle of operation in which the first print occurs, 
the cam moves the bar 1007 to the left and the 
pawl 1006 drives the bar 1004 and the rack 992 
one step, to tiu'n the feed rollers 964 clockwise 
to feed the check 1 52 from the first print position 
to the second print position. 

This same movement of the parts occurs dur- 
ing the operation of the printing of the overtime 
hours and overtime earnings, which is the second 
print, thus feeding the check 152 to the third 
print position so that the gross pay can be printed 
during the operation designated as third print. 

As the check (52 is fed up to the second print 
position, the rack 992 is retained in that second 
print position by the nose of a pawl (048 pivoted 
on the stud 10(4 engaging retaining teeth (049 
in the bottom of the rack 992. A spring (OSO 
holds the nose of the pawl (048 against the teeth 
1049 on the rack 992. It might be well to state 
here that the pawl (048 is rigidly secured to the 
pawl ( 048, as shown in Pig. 102. 

The timing for permitting the counter-clock- 
wise movement of the lever (041 (Fig. 85) under 
the influence of its spring 1042 is controlled by 
companion cams 1051 and 1052 (Pig. 84, and 
shown in space 15 of the time chart. Fig. 109), 
40 which cooperate with a bell crank 1 053 journaled 
on the shaift 737. Seciu:ed to the bell crank 1053 
is an arm 1054 carrying a stud engaged by a 
forked arm 1055, which is seciu'ed to a shaft 1056 
carried by the printer frames 131 to (34 inclusive, 
shown in Figs. 42 — ^A and 42 — ^B. Also secured 
to this shaft (056 is an arm 1057 having a pin 
1058 cooperating with a lever 1059 pivoted on a 
stud 1060 mounted on the printer frame 134. A 
link 1061 connects the lever 1059 with the lever 
1041. 

During the time the cam 995 allows the check 
(52 to be backed up from the initial position, 
shown in Fig. 71, to the first print position, the 
cams 1051 and 1052 function to allow the feeler 
lever 1041 to be rocked counter-clockwise to feel 
for the notches in the plate group 1040 by rock- 
ing the bell crank 1053 and the arm 1054 clock- 
wise, which, through the arm 1055, rocks the 
shaft 1056 and the arm 1 057 counter-clockwise, 
whereupon the pin 1058 is moved away from the 
lower part of the lever 1059, thus allowing the 
spring 1042 to rock the lever 1041 counter-clock- 
wise to feel for the notches in the plate group 
1040 to control the pawl 1012 in the manner 
previously described. 

After the first print is made, the cams 1051 
and 1052 function again during this first print 
operation, to allow the feeler lever 1041 to func- 
tion to lower the pawl (0(2 so that the bar 1007 
may be moved to the right to bring the pawl 1006 
into cooperation with the left-hand one of the 
teeth 1032, so that the check may be fed to the 
second print position by the pawl (006 upon op- 
eration of the cam (008. 
76 After the second print, the same thing happens 
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again, and the check 152 is fed to the third print 
position so that the gross may be printed. 

After the gross is printed., it will be noted in 
Fig. 71 that the check 152 is backed up to the 
first deduction or foiwth print position. The 
means for backing the check up to the fourth 
print position for first line deduction will now 
be described. 

This mechanism is shown particularly in Pig. 



has a finger lilt held In contact with a stud 1 085 
on the frame 1 14 by a spring I III. 

During the first part of the operation which 
prints the first deductl(», the bar fOOT, when 
it is moved to the left, will cause the pawl lOOt 
to engage the shoulder ilOi on the bar 1004 
and move It sUgbtly to the left, which will cause 
the rack 992 to be moved slightly to the left to 
positively aline the check IB2 in the first de- 
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100 and Is controlled by notched plates under ^^ duction or fourth print position, which is exactly 

the same position that it occupied for the first 
print when the hours and earnings were printed. 
After the printing of the first deduction, the 
check 182 again gets successive feeds by means 
of the i>awl 1008 and the bar 1884 to print the 
second, third, fourth, and fifth deductions by 
moving the check 152 to the iUth, sixth, seventh, 
and eighth print positions, as shown in Fig. 71. 
After the printing of the last deduction, the 

80 operator Is then ready to strike the Net pay key 
162 to print the net pay of the employee on 
the check, which will, as has been previously 
described, be the difference between his gross pay 
and the deductions. The net pay, as shown in 

28 Fig. 24, which shows a facsimile of the check, 
is always printed in the same position on the 
check, which happens to be opposite the fourth 
deduction, which has been designated the ninth 
print position in Fig. 71, and it can be seen 

30 that the check Is in allnement with the foiu:th 
deduction or seventh print position. 

The means for feeding the check to this ninth 
print or net pay position will now be described, 
with particular reference to Figs. 65, 95, and 

35 96. 

The feed of the check 182 to the ninth print 
or net pay position is also under the control of 
selecting plates which have been nimibered plate 
group No. 1095. These are shown in Fig. 57 — A, 

40 In space 7 of the control chart (Hg. 65), and 
partly in Fig. 95. Secured to the feed shaft 966 
Is a gear 1098 (Fig. 95), which is adapted to be 
driven by a rack 1887 slldably moimted on a 
stud 1098 at its left end and between studs 1099, 
all of which are carried by the printer frame 
133. Moimted adjacent the rack 1897 on the 
stud 1898 and between the studs 1899 is a bar 
1 100 having a stud 1 101 engaged by an arm 1 102 
pivoted on a stud 1103 carried by the printer 
frame 133. The arm 1102 has a roller 1104 
held by a spring 1105 in ccmtact with a cam 
i i06, which is secured to the printer drive shaft 
370. The bar 1108 carries a pivoted pawl 1107 
having a stud 1 108 held by a spring i 109 in con- 
tact with a foot 1 1 18 of an arm Mil secured to 
a hub i i 12, which in turn has fastened to it a 
feeler lever I f 13, which carries the regular feeler 
block 767 and has attached thereto a spring 1114 
tending to rock the lever M 13 and the arm 1 1 1 1 
in a counter-clockwise direction. The lever f 1 13 
is held in contact with a stud HIS mi an arm 
1116, which is secured to the shaft 762, which, 
it will be recalled, is given a counter-clockwise 
movement and then a retiurn clockwise movement 
to normal position once during each operation of 
the machine. 

When this shaft 782 is rocked coimter-clock- 
wise, the arm 1 1 18 is rocked and moves the stud 
1115 away from the lever 1113, whereupon the 
spring 1114 wUI rock the feeler lever 1113 counter- 
clockwise, and the lower fingers of the lever and 
of the block 767, if they find notches in all of 
the plates of the plate group 1895, will be rocked 
far enough to raise the arm Mil, whereupon the 
spring 1189 will rock the pawl 1187 clockwise. 



control of the row 1 and row 2 differentials. 
These nlates have been given plate group nvun- 
ber 1865 and are shown In the control chart in 
soace 2, Fig. 65. in Fig. 100, and also in Fig. 
57— A. 

Companion cams 1888 and 1087, which are 
shown In space 18 of the time chart, cooperate 
with a bell crank 1068 pivoted on the shaft 737. 
This bell crank is connected by a link 1069 to 
a lever 1070 pivoted at 1071 on a feeler lever 
1072 pivoted on the shaft 762 and having a soring 
1873 tending to rock the lever counter-clockwise. 
The lever 1872 has the regular feeler block 767 
secured thereto, to cooperate with the plate 
group 1865. As shown in space 2 of Ffg. 65, the 
plate No. 2 has notches In the to the 8 posi- 
tions, leaving a high snot in the No. 9 Arabic 
position only. On the Roman positions, all high 
spots are cut off. In connection with this par- 
ticular plate group, it Is the high points that 
control rather than the notches, and conse- 
quently, when the row 2 differential goes to 
the 9 position and finds a high soot, the lever 
1672 (Fig. 100) win not be rocked counter- 
clockwise when the cams 1066 and 1067 are oper- 
ated because the lower finger of the feeler block 
767 win contact a high spot In the ninth posi- 
tion of plate No. 2, which is the position where 
the row 2 differential stops automatically when 
the Gross key 162 is operated to select the plus 
side of the cro.<»!footer to print the employee's 
gross pay on the check. The Gross key in row 
1 being in the third position, the plate No. 3 has 
notches in all positions except this 3 position, as 
shown by the chart, and consequently this plate 
also win be contacted by the lower feeler of the 
block 767 In the third position, which again 
prevents movement of the lever 1072 counter- 
clockwise. Since the lever 1072 cannot move 
counter-clockwise, the lever 1070 will pivot 
around the pivot pin (071 and, by its engage- 
ment with a stud 1074 on an arm 1075 journaled 
on the rod 744, will rock this arm 1075 counter- 
clockwise, which, through a pin 1076, wiU rock 
an arm (077 and a shaft 1078, to which it Is 
fastened, in a clockwise direction. Also fast to 
the shaft 1078 is an arm (079 having a pin 1080 
engaged by a slide (08(, which slides on the stud 
993 and a stud (082 (Fig. 89) carried by the 
bar 1007. This clockwise movement of the arm 

(079 moves the slide (08( to the right (Fig. 89), 
whereupon a finger (083 thereof, by its contact 
with a roller (084 carried by the pawl (048, rocks 
said pawl 1048 counter-clockwise to disengage 
its nose from the teeth 1049 on the rack 992. 
At the same time, another finger 1085 on the 
slide I OS I contacts a pin 1086 on the pawl 1006 
and rocks said pawl counter-clockwise and dis- 
engages it from the bar 1004, at which time, since 
both pawls (006 and (048 are disengaged from 
the bar 1004 and the teeth (049, the spring 101 ( 
moves the rack from wherever it Is sitting to the 
right tmtil its right-hand end contacts an arm 

1887 secured to the shaft 1056. This arm 1087 
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placing its left end in the path of a shoulder J 1 17 
on the rack 1097. 

By referring to Pig. 65 and space 7 thereof, it 
will be noted that plate No. 1, which is controlled 
by the check feeler, has a notch in the zero Arabic 
position, which is opposite the lower finger of 
the lever 1 M3. The plate No. 2 has a notch in 
the ninth Arabic position, and, since this plate 
is controlled by the row 2 differential, which dur- 
ing this Net pay operation is moved to its ninth 
position, the lower finger of the block 787 will 
be opposite the notch in this plate No. 2. The 
plate No. 3 has a notch in the 1 position, which 
is the Net pay position of row 1, and consequently 
the feeler block 767 and the feeler lever 1113 
will find notches, thus permitting the spring 1114 
to raise the arm till, whereupon the pawl 1 107 
will be moved into the path of the shoulder J U7 
on the rack 1097. After this happens, the cam 

1 106 rocks the arm 1 102 and moves the bar i JOO 
to the left, whereupon the pawl i 1 67 will pick 
up the shoulder H 17 and move the rack 1097 to 
the Net pay or ninth print position, as shown 
in Fig. 71. This is assuming, of course, that the 
rack !097 is sitting in the position shown in Mg. 
96. However, this rack may be in a position a 
considerable amount to the left of that shown 
in Fig. 96, and, if such is the case, then the pawl 

1 1 07 will simply move idly to the left upon move- 
ment of the bar 1106, and, when the rack 992 is 
released to the action of its spring 199 1, a spring 
1118, secured to the rack 1097, will move the 
rack 1097 along with the rack 992, and, since 
they are geared together through their gears (698 
and 991, they will always assume the same posi- 
tion, and, if the rack 1097 is being moved to the 
right by its spring 1118, it will move xmtil the 
shoulder 1117 contacts the pawl 1167, which is 
being moved toward the left by the cam 1 106 to 
a definite position, which definite position is the 
Net pay or ninth print p>osition, as shown in 
Fig. 71. 

The means for operating or driving the tension 
roll cam 975, the check feed cam 995, the check 
feed cam 1008, and a check ejector cam 1 1 19, all 
of which are secured to the sleeve 978 (Pigs. 
46 — B and 94) , will now be described. 

The sleeve 978, as previously stated, is journal- 
led on the printer drive shaft 370. Secured to 
this sleeve 976 is another sleeve 1120 having an 
integral shoulder 1121. Secvured to the printer 
drive shaft adjacent the shoulder 1121 of the 
sleeve 1126 is a plate 1122 (Figs. 93 and 94) 
carrying a driving pawl 1 123 held by a spring 
II 24 in contact with the shoulder 1121, and con- 
sequently, when the shaft 370 is rotated clock- 
wise, as long as the pawl 1 123 is in engagement 
with the shoulder 1121, all of the cams 975, 995, 
1008, and 1119 will be driven along with the 
shaft 370. A retaining pawl 1125 prevents any 
retrograde movement of the shoulder 1121 and 
cams. 

Referring to Figs. 90 and 91, it will be recalled 
that, whenever there is no check 1 52 in the ma- 
chine, the feeler 858 will cause the lever 886 to 
be rocked clockwise, and, when this occurs, a 
stud 1 126 thereon will rock an arm 1 127 cotmter- 
clockwise, as viewed in Fig. 91. This arm 1127 
is secured to the rod 882, which also has secured 
thereto an arm 1128, which, when the rod 882 
is moved coimter-clockwise, is placed in the path 
of a tail 1129 on the pawl 1123. Consequently, 
when the plate 1122 is driven clockwise by the 
shaft 370 when the tail 1 129 of the pawl 1 123 con- 
tacts the arm 1128, said pawl will be disengaged 



from the shoulder 1121 of the sleeve 1120, and 
consequently this sleeve M26 will not be driven 
with the shaft 370 during operations of the ma- 
chine in which there is no check 152 present to 
8 receive printing, and consequently none of the 
cams 975, 995, 1008, or i 119 will be operated diu-- 
ing such operations. 

Check ejector mechanism 

10 After the net pay has been printed on the check 
182, the check is ejected and inverted during the 
ejection operation, so that the checks will be 
stacked in their proper numerical order. The 
stack of checks rests on a shelf 1 130 (Fig. 1) near 

J 5 the center part of the machine underneath the 
check guide 96 1. 

This check ejector mechanism is shown in Figs. 
66, 67, 79 to 82, and 104. With the deflector 
962 in the normal position, shown in Figs. 67 

20 and 71, and also 79, the operator inserts the check 
152 up against the stop 963, as shown. This in- 
sertion, of course, is made underneath the de- 
flector 962. After this insertion, the feed rollers 
984 are rotated to feed the check 152 to receive 

25 the several prints as indicated in Fig. 71, by the 
means which has been described previously. Dur- 
ing the printing of the last two or three deduc- 
tions, the check 152 will be fed into the position 
shown in Pig. 82, the deflector 962 having been 

jiO moved from the position shown in Fig. 79 down 
to the position shown in Pig. 82 prior to this time, 
and then, after the operation of the Net pay 
key and diu-ing the time the net pay is printed, 
or immediately thereafter, the check 152 still re- 

33 mains in substantially the position shown in Pig. 
82, where it is then ready to be ejected from the 
machine by the ejecting mechanism and at the 
same time automatically inverted so as to main- 
tain the proper sequential numerical or alpha- 

40 betical order of the checks as they are stacked 
on the shelf 1130. 

The deflector 962 is secured to a shaft 1132. 
which is carried by the check guide 961. Also 
fastened to the shaft 1132 is an arm 1133 car- 

45 rying a piii engaged by an arm 1134, which is 
pivoted on a shaft 1 135 carried by brackets 1 136 
secured to the tie bar 138. The arm 1 134 has a 
finger i 137 held in contact with a stud i 138 on a 
lever 1145 by a spring 1139 stretched between a 

50 stud on the arm i 134 and the stud 1 138. 

The lever 1145 is also pivotally moimted upon 
the shaft 1135 and has a finger 1140 normally 
held In contact with a stud 1141 on the frame 
134 by a spring 1 142. Secured to the shaft 1 135 

55 is an operating arm 1143, shown in the normal 
position in Pig. 80. 

The shaft 1 135 is adapted, by means to be de- 
scribed hereinafter, to be given first a clockwise 
movement and then a counter-clockwise move- 
go ment back to its normal position. Upon the 
clockwise movement of the shaft 1135, the arm 
1143 engages a stud 1144 carried by the lever 
H45 and rocks said lever clockwise, whereupon 
the spring 1 139 causes the flnger 1 137 to remain 

65 in contact with the stud 1138 of the lever 1145 
and consequently rocks the arm 1134 clockwise, 
thus rocking the arm 1 133 and the deflector 982 
counter-clockwise from the position shown in 
Figs. 79 and 80 to that shown in Pig. 82. 

70 The means for rocking the shaft 1 135 and hold- 
ing It will now be described. Secured to the shaft 
1135 is a pinion 1150 (Figs. 66, 79, and 104) , 
meshing with a rack 1151 slidably supported on 
a stud 1152 carried by the frame 134 and the 

75 shaft 737. This rack 1151 has a spring 1153 at- 
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tached thereto, normally urging the rack toward 
the right, as vlew^ In Fig. 79. Tiie rack (III 
carries a small rack i 114 meshing with a pinion 
MSSJoumaled on the shaft TIT. Secured to the 
pinion I KB is a smaller pinion I III meshing with 
a gear segment 1 1 IT pivoted on a stud i III car- 
ried by the printer frames 114 and 111. Secured 
to the segment HIT is an arm I III carrying a 
roller I III cooperating with the previously men- 



lip I IT I, to which is secured an arcuate-shaped 
finger lITt, with which cooperates a gripping 
finger I IT! of a lever 1 1 T4 pivoted on a pin IITI 
carried by the plate I ITI. 

In the normal positions of the parts, as shown 
in Figs. 79 and 81, a spring I ITI, connected to a 
stud iITT on the lever IIT4 and to a stdd IITI 
on the plate IITI, urges the gripping finger 
I ITI towards the inner side of the finger I ITI, but- 



tioned cam 1 1 II, which, it will be remembered. Is 10 the finger I ITI is held away from the flng<^r I ITI 



fast to the sleeve ITI and Is driven through the 
clutch drive mechanism shown in Figs. 93 and 94. 

To assist In holding the segment 1 1 IT in the 
normal position shown in Fig. 79, the segment 
has an integral arm I III engaged by a pin I ill 
on a spring-drawn arm Mil pivoted on a stud 
1164 carried by the frame III. This arm I III 
lies between the cam ITI and the cam 1 1 II and 
is adapted to be actuated by a roller III! sup- 
ported by the cams ITI and 1 1 II. 

The timing for tlie cam 1 1 II is shown In space 
16 of the time chart (Fig. 109) and shows that 
the deflector is closed, beginning at 60 degrees 
and ending at 160 degrees, which occurs during 
the initial movement operation of the check in- 
dicated in Fig. 71. At this time, thb cam I III, 
through the arm I III, the segment 1 117, the rack 
1154, and the gears 1 155 and 1156, moves the 
rack 1151 from the position shown in Fig. 79 to- 



by means to be later described. The lever IIT4 
also carries a pin Mil (Fig. 82) for cooperating 
with a driving arm illi, which also cooperates 
with a i^n 1 1 II carried by the plate IITI. 

15 The lever 1IT4 (Fig. 81) carries a roller I III 
projecting through an opening III! in the plate 
I ITI to cooperate with a cam 1 1 IT, which is an- 
gularly adjustable around the shaft 11 IB. For 
this purpose of adjustment, the plate 1 1 IT has a 

SO pah: of studs I III, which project through concen- 
tric slots I ill in the bracket i III. By means of 
the slots Mil and the studs I ill, the cam plate 

I ilT can be angularly adjusted around the shaft 

I I IB to bring its control surface I III into the de- 
25 sired position to cooperate with the roller I ill of 

the lever 1 1 T4. After the control surface 1 1 II has 
been adjusted to the proper position, the cam 
plate HIT is locked in this adjusted position by 
means of nuts I III. In the normal position (Fig. 



ward the left until a notch I III of the rack i ill 30 ^1) • tbe cam surface I ill, by its contact with the 



is positioned beneath a block HIT on a crank 
arm 1 168 (Fig. 66) pivoted on the stud ITI. This 
crank arm 1168 is forked to engage a stud HII 
on the previously described tension roll retaining 
latch 914. 

When this latch 114 is moved from the position 
shown in Fig. 66 to that shown in Fig. 103. it 
rocks the arm HII counter-clockwise after the 
notch 1166 has been moved beneath the block 
1 167, and consequently this block will then en- 
ter the notch 1166 and retain the rack i 151 in 
its left-hand position, thus holding the spring 
1153 under tension. This position of the rack 
1 151 is maintained, as above mentioned, until it 
is time to eject the check during the net pay op- 
eration. 

The high part of the cam 1 1 II causes a slight 
clearance between the left edge of the block 
I I6T and the left side of the notch I ill, so that. 



roller HIB, holds the gripping finger HTI away 
from the finger IITI and against the tension of 
the spring IITI. 
During the initial movement of the check, the 

35 rack I ill is moved to the left in the manner de- 
scribed above. During this movement of the rack 
to the left, which rotates the shaft 1138 clock- 
wise, the operating arms HII are, of course, 
moved clockwise, and the fioatlng or loosely 

40 mounted plates I ITI move clockwise, keeping the 
pins ill2 against the arm HII due to the fact 
that most of the weight of the plates I ITO is in 
the normal position on the right-hand side of the 
shaft HIB. 

45 Diulng the first part of the clockwise move- 
ment of the plates I ITI, the sturfaces HID of the 
stationary cams HIT hold the fingers IITI away 
from the fingers II T2. Then, as the rollers H85 
leave the surfaces 1 190, the springs I ITI rock the 



when it is time for the latch 914 to be released 50 levers I IT4 clockwise on their pins HTI until the 



from the pin III, which Is occasioned by means 
to be described hereinafter, under control of a 
group of control plates, such mechanism will not 
have to overcome the full power of the stretched 
spring HII. 

When this release of the latch 114 from the pin 
III occurs, the arm HII will be rocked clock\dse, 
and consequently the rack HII will be released 
to the action of the tension spring HII, which 
will very rapidly draw the rack HII to the right, 
to rapidly rotate the shaft i I IB through the pin- 
Ion HBO in a counter-clockwise direction to eject 
and invert the check 152, which has been placed 
in the position shown in Fig. 82 



fingers HTI contact the fingers IIT2. At this 
time, there is no check between the fingers i 172 
and HTI. 
However, as the arms H81 continue their clock- 

55 wise movement, the gap between the arms and the 
pins HII on the gripping levers IIT4 will be 
closed, and the arms HII continue to carry the 
plates il TO clockwise imtil the parts reach the 
position shown in Fig. 82. 

60 When the plates HTI have reached this posi- 
tion, a stud 1 184 on each plate contacts a square 
stud HIB on each stationary bracket HII, thus 
stopping the clockwise movement of the plates 
HTI. After this, the shaft H3S and the arms 



During the ejecting movement, in order to per- *" I ill have still a slight clockwise movement to go 



mit the feed bar 1104 (Figs. 83. 85. and 89) to re- 
turn to its home position, the pawl illl is dis- 
engaged from the teeth 1112 by contact of the 
tall of the pawl Illl with a cam stud HTI on 
the frame 114. 

The means for so ejecting and inverting the 
check will now be described. This ejecting and 
inverting mechanism includes a pair of substan- 
tially circular plates I ITI freely mounted on the 



to reach the maximum position of their clockwise 
rotation, during which time the arms 1181, 
through their engagement with the pins 1180, 
rock the levers HT4 counter-clockwise around 
70 their pivot pins IITB, thus opening the gripping 
fingers IITI, or, in other words, moving these 
fingers IITI away from the inside of the fingers 
HTI, so that the check IB2 may be fed between 
the fingers liT2 and the fingers HTI, as shown 



shaft I ill. Each plate i ITI has a right-angled 78 in pig, 32. In this figure, the check iB2 is shown 



73 



2,467,704 



74 



as just entering the space between the fingers 
1 1 72 and I 111, and during the net pay operation 
it will be fed farther on to the left, just prior to 
the time that the ejecting and inverting take 
place. 5 

After all of the printing has taken place on the 
check 152 during the net pay or ninth print 
operation, according to Fig. 71, the arm 984, 
imder control of means to be described herein- 
after, releases the block i 161 from the notch 1 168 10 
in the rack i 151. 

Upon the release of the block 1 161 from the 
notch 1 166, the tensioned spring i 153 very rapidly 
moves the rack J 151 to the right to rapidly rotate 
the shaft 1135 and the arms 1181 in a counter- is 
clockwise direction to their normal positions. 
During the very first part of this counter-clock- 
wise movement of the arms 1 181, they move away 
from the pins i 180 and contact the pins 1 182 on 
the plates 1 110. As the arms 1181 leave the pins 20 
1 180 on the levers 1 114, the springs 1 116 rock the 
levers H 14, thus causii^ the fingers 1 1 13 to firmly 
grip the check 152 between themselves and the 
inner side of the fingers i 112. 

Now the further counter-clockwise rotation of 2S 
the arms 1181 by their engagement with the pins 
il82 rocks the plates 1110 counter-clockwise, 
whereupon the fingers 1112 and 1113 eject the 
check 152 from the machine. During this ejec- 
tion of the check, it is inverted, and its leading 30 
edge eventually comes into contact with the edges 
of the brsickets 1 136. However, just prior to the 
contact of the leading edge of the check 152 with 
the brackets 1136, the rollers 1185 of the levers 
1 114 have contacted the high surfaces i 190 of the 35 
cams 1 181, thus rocking the levers 1 114 counter- 
clockwise against the action of the springs 1116, 
thereby opening up the fingers 1113 and 1112 or, 
in other words, removing the fingers 1118 from 
the check 152, thus leaving the check free to drop 40 
upon the shelf 1130. 

Now, upon the further coimter-clockwise move- 
ment of the plates 1119 to their normal posi- 
tions, since the leading edge of the check is con- 
tacting the edge of the brackets 1136, the check 46 
cannot move any farther, and consequently the 
open fingers 1113 and 1112 will be moved past 
the edges of the check 152, whereupon it will fall 
onto the shelf 1 130, shown in Pigs. 1 and 79. 

It might be stated here that, at the time the 60 
plates I no are being rocked clockwise, the rollers 
11 85 of the levers 1114 contact the high surfaces 
1190 of the stationary cams 1181 and open the 
fingers 1 112 and 1 113, but during this time, since 
there is no check or statement between the 53 
fingers, this movement is merely an idle one, and, 
as soon as the rollers 1 185 pass off the upper sides 
of the high surfaces 1190, the springs 1116 rock 
the levers 1 114 into a position whereby the fingers 
1 113 again contact the inside of the fingers 1 112. 60 

The means for releasing the latch 984 (Figs. 
66 and 103) from the pin 983 on the tension 
roller bell crank 918 Is under control of a group 
of selector plates, which are desij^ted plate 
group 1200 and are shown in Figs. 57— B and 84 65 
and in space 4 of the chart diagram (Fig. 65). 
There are only two plates In this group, plate 
No. 2 being controlled by the differential of row 
2 and plate No. 3 being controlled by the differ- 
ential of row 1. The control chart in Fig. 65 70 
shows that plate No. 2 has notches in the 2, 3, 
and 4 Arabic positions and that the plate No. 3 
has notches in the and 6 Arabic positions. The 
notches 2, 3, and 4 of plate 2 are to cause the 
ejection of the ticket 156 (Fig. 25), which Is 75 



printed upon during analysis operations, and the 
and 6 notches in plate No. 3 on the Arabic 
side are used in combination with the notches 
2. 3. and 4 of plate 2 during the analysis opera- 
tion. The plate No. 2 also has notches in the 
Roman n, IV, and IX positions, the II and IV 
positions of which are for analysis, and the plate 
No. 3 has notches in the 0, IV, and V Roman po- 
sitions, which are also used during analysis. 
Plate No. 2 has a notch in the Roman IX posi- 
tion, which corresponds to the 9 position of the 
row 2 differential, which is selected during the 
net pay operation in order to obtain the em- 
ployee's net pay from the crossfooter, and the 
Roman I position is notched in plate 3 because 
this is the position which corresponds to the Net 
pay key 162. in other words, the plate 2 must 
be in the 9 position and the plate 3 must be in 
the 1 position in order that the feeler mechanism 
may be operated properly to control the release 
of the latch 984 from the pin 983 to effect an 
operation of the check ejecting mechanism which 
has just been described. 

Referring now particularly to Figs. 66, 67, and 
84, there is a feeler lever 1201, pivoted on tiie 
shaft 162, which has a spring 1202 tending to 
rock this lever counter-clockwise. Pivoted to 
the lever 1201 is a link 1203, which is also pivoted 
to an arm 1204 mounted on the stud 1060 and 
drawn by the spring 1202 against a stud 1205 
In an arm 1206, which is fast to the shaft 1056. 
It will be remembered that the shaft l'056 Is 
first rocked clockwise and then counter-clockwise, 
by the cams 1051 and 1052 of Fig. 84. During 
the clockwise movement of the shaft 1056, the 
stud 1205 is moved away from the arm 1204, 
whereupon the spring 1202 causes the lower end 
of the arm 1204 to follow the stud 1205 and 
move the link 1203 to the left to rock the lever 
1201 counter-clockwise, assuming that the plate 
No. 2 has been set in the 9 position and the plate 
No. 1 in the 1 position, whereupon the upper 
finger of the feeler block 761, carried by the 
lever 1201, will enter the notches in the two 
plates Nos. 2 and 3 of plate group 1200. The 
link 1203 carries a pin 1201, which, when the 
link 1203 is moved to the left, contacts an arm 
1208 fast on the shaft 985 and rocks said shaft 
counter-clockwise, thus releasing the latch 984 
from the pin 983 to release the block 1 161 from 
the notch 1 166 of the rack 1151, whereupon the 
spring 1153 actuates the check ejector mecha- 
nism in the manner just described. 

However, before this check ejector mechanism 
can be actuated, It is necessary that the pawl 
1048 (Fig. 84) be disengaged from the teeth 1049 
of the rack 992 and that the pawl 1012 be dis- 
engaged from the shoulder 1013 of the bar 1001 
and that the pawl 1 046 be moved out of the path 
of the shoulder 1041 on the bar 1001. 

In other words, in order for these pawls to be 
disengaged, it is therefore necessary that the 
upper feeler of the block 161 on the lever 1201 
find notches in the Roman IX position of plate 
2 and in the Roman I position of plate No. 3, 
which are controlled by the differentials of rows 
2 and l, respectively. When this occ\u:s, then, 
as above mentioned, the lever 1201 will be rocked 
counter-clockwise by its spring 1202, whereupon 
a link 1209, pivoted to the lever 1201, will be 
moved downwardly. This link is forked to sur- 
round a stud 1210 of an arm 1211 pivoted on the 
stud 1014. The outer end of the stud 1210 is 
cut in a half-round, as shown in Figs. 84 and 
102, which half-round overlies the half-roimd 
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section of another stud 1212, carried by the pawl 
1048. 

Consequently, when the link 1209 Js lowered, 
the arm f 21 1 is rocked counter-clockwise and the 
half-round section of the stud 1210, through its 
engagement with the half-round section of the 
stud 1212, rocks the pawl 1048 counter-clockwise, 
thus disengaging its operating nose from the 
teeth 1049 on the rack 992. Since the pawl 1041 
is rigidly secured to the pawl 1048, the nose of 
this pawl 1048 will be moved downwardly out of 
the path of the shoulder 1047 on the bar 1 007. 
The arm 121 1 Is integral with a bail ^^^3, which 
is secured to an arm 1214 also pivoted on the 
stud 1014, which arm overlies the stud 1044 of 
the pawl 1012; consequently, when the arm 1211 
Is rocked counter-clockwise by the link i 209, the 
ball 1213 and the arm 1214 are rocked likewise, 
whereupon the pawl 1012 Is moved counter- 
clockwise to disengage its operating nose from 
the shoulder 1013 of the bar 1007. 

By the mechanism just described, all of the 
printer feeding mechanism is restored to Its 
normal position, and the tension rollers 965 are 
moved upwardly by the clockwise rocking of the 
shaft 969 under the action of the spring 990 
when the arm 984 was released from the pin 983 
of the bell crank 978. 

In order to insure that the check 152 is fully 
free from the rollers 985 and 964 above the stop 
963 and to prevent the stop 963 from striking 
the paper, the return of the stops 963 to their 
normal positions is slightly delayed by the fol- 
lowing mechanism. 

Pivoted on the stud 1152 is a crank arm 1215, 
which is moved into the position shown in Fig. 
103 by a stud 1216 on the rack 1151 as the rack 
is moved from the position shown in Fig. 79 te 
the left to the position shown in Pig. 103. This, 
through a link 1217, which is pivoted to the crank 
988, rocks the crank 988 into the position shown 
in Pig. 103, wherein it is beneath the pin 989 on 
the link 980, which holds the stops 963 down Into 
the position shown in Pig. 103. When the rack 
1151 is moved to the right by the spring 1 1 53 to 
eject the check 152, an arm 1218, Integral with 
the crank 1215, is held In the position shown in 
Fig. 103 until after the stud 1216 passes from be- 
neath this arm 1218, which gives the check suftt- 
clent time and makes it positively sure that the 
check Is out from between the rollers 965, which 
have been raised in the manner previously de- 
scribed upon the release of the arm 984 from 
the pin 983 so that the spring 990 can move the 
crank 988 and consequently the shaft 987 and 
the arm 986 counter-clockwise when the pin 989 
Is moved to the left off of the projecting finger 
of the crank 988, so that, under the action of 
the spring 990, the fingers or stops 963 will be 
moved up Into their normal positions, ready to 
stop a second hand-inserted check 152 in the 
position shown in Pig. 71. 

Summary feed and space and line selection 

It will be recalled that the payroll summary 
151 (Fig. 28) carries the names of several em- 
ployees, the number depending upon the particu- 
lar system which the company uses that writes 
payroll checks on the machine shown In this in- 
vention. 

As shown In Pig. 28, there Is a space allotted 
to each employee, and In this space are shown 
two lines of printing; for example. In column 2 
the Gross pay is in the top line of the space and 



in connection, for example, with John Doe, the 
employee whose complete records are shown in 
the first space of the payroll summary. The 
consecutive number is In the bottom line of the 

s space. The deductions may be in the top Hue 
or the bottom line or In both lines of any par- 
ticular column, dependmg upon what the deduc- 
tions are. In connection with this present in- 
vention, there Is special novel means for selecting 

10 either the top line or the bottom line of the space 

under control of the keys in rows 1, 2, 3, and 4. 

There Is also a novel mechanism to feed the 

summary 151 from the bottom Itae of one space— 

for example, the space allotted to John Doe — to 

15 the top line of the next succeeding space— for 
example, the space allotted to Richard Roe — 
during the operation of the machine in which 
the prior earnings is entered. Therefore, the 
summary will be set during the very next opera- 

20 tlon of the machine when the employee's number 
of hours and earnings for those hours are entered 
in the top line of the first space, so that the hours 
and the amount will be printed in the top line 
of the first space, as indicated in columns 3 and 4 

25 by the printing "R— 40.00" and "R— 50.00." 

The payroll summary 151 Is adapted to be fed 
by three feed rollers 1248 (Pig. 45), which are 
secured to a shaft 1241 supported by the printer 
frames 131, 132, and 133, as shown in Fig. 42^-A. 

30 Cooperating with each of the feed rollers 1240 
is a tension roll 1242 (Fig. 68) carried by a yoke 
arm 1243 mounted under spring tension on a 
shaft 1244 supported by brackets 1245 fastened 
to the base 123. The tension rolls and their 

35 arms 1243 are held in contact with the summary 
strip on top of the feed rollers 1240 under spring 
tension in exactly the same manner as the tension 
rollers 965 are held in contact with the check on 
the feed rollers 964, as described previously. 

40 Normally the tension rolls 1242 are engaged 
with the feed rollers 1240, as shown in Pig. 68, 
and, so that a payroll summary 151 can be in- 
serted In the machine to the proper position so 
that it can be fed Into position to receive the first 

45 print of the hours and the amount for those hours, 
the rolls 1 242 must be disengaged from the rollers 
1240 by a hand-operated lever 1257, described 
later. The operator then puts the summary 151 
Into the machine until the double line imme- 

60 diately below the words "Employee's name" is In 
line with the front edge of a short bar 1246 (Fig. 
1) , under which the edge of the payroll summary 
1 5 1 is placed when being inserted in the machine. 
After the Insertion of the payroll siunmary into 

65 the machine, it Is necessary to move the tension 
rolls 1242 Into engagement with the payroll sum- 
mary to grip it between them and the feed rollers 
1240 and also to remove the machine lock so 
that the machine can be released for operation. 

00 This machine lock consists of a lever 1247 like 
the lever 917 of Fig. 66. This lever 1247 Is con- 
nected by a link 1248 to an arm (not shown) se- 
cured to the shaft 628 (Pigs. 33 and 34) , which, 
it will be recalled, is connected to the release shaft 

85 149, which is moved clockwise to operate the 
machine, and, when It is thus moved clockwise, 
the lever 1247 Is rocked clockwise through the 
link 1248. However, as shown In Pig. 68, when 
the tension rolls are off, the lever 1 248 cannot be 

70 rocked clockwise due to the fact that a lock arm 
1249, pivoted on the shaft 1241, is beneath a 
finger 1250 on the lever 1247. 

At the time the tension rolls 1242 are moved 
Into active position, the lock arm 1249 is moved 



the Net pay is in the bottom line of the space, 75 out of its locking position with relation to the 
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finger 1250 by the following means. The lock 
arm 1249 has a finger 1251 normally engaged by 
a shoulder 1252 of an arm 1253 under the action 
of a spring 1254. This arm 1253 is loose on a 
shaft 1266 supported by the printer frames 131, 5 
132, and 133. Pivoted on a stud 1256 on the 
printer frame 131 is the above-mentioned hand- 
operated lever 1257 (Figs. 39 and 69), which is 
mounted between the frame 131 and a guide plate 
1258 secured to the frame 111 10 

In Fig. 69, the lever I25T is shown in its normal 
position. When this lever is moved to the left, 
to the "Tension on" position, indicated by dot- 
and-dash lines, a link 1259 pivoted thereto, and 
also pivoted to an arm 1260 fast on the shaft 15 
1255, rocks the shaft 1255 clockwise, whereupon 
a stud 1261 on an arm 1262 fast to the shaft 
1255 contacts the upper side of the arm 1253, 
rocking the same clockwise against the tension 
of the spring 1254 and releasing the shoulder 20 
)252 from the finger 1251 of the lock arm S249, 
whereupon a spring J263, attached to the arm 
1249, rocks the same counter-clockwise to move 
its upper end from beneath the finger 1250 of 
the lever (247. At the same time, the finger t25( 25 
will be engaged by a shoulder of the notch 1 252 
to hold the latch arm 1249 in the unlocked posi- 
tion so that the lever 1247 may be rocked clock- 
wise to allow the release shaft 149 to be rocked 
clockwise to release the machine for operation. 30 

As the arm 1262 is rocked clockwise, an arm 
1264, integral with the arm 1262, contacts a stud 
1265 on a link 1266 and moves the link from 
the position shown in Fig. 68 toward the right, 
whereupon a stud 1267, carried by the link 1286, 35 
rocks a forked arm 1 266, which Is fast to the 
shaft (244, counter-clockwise, thus allowing the 
tension rolls 1242 to be moved down into contact 
with the summary on top of the feed rollers 
imder spring tension in exactly the same man- 40 
ner that the rollers 965 of Pig. 103 are rocked 
down against the check which lies above the feed 
rollers 964 for the check. 

The link 1266 is slidably mounted at its left 



To release the tension rolls to insert and to 
withdraw the summary 181, the operator moves 
the lever 1257 (Pig. 69) to the right, whereupon, 
through the link 1259 and the arm 1260, the shaft 
1255 is rocked counter-clockwise and the arm 
1276 moves the link 1278 to the left, whereupon 
the pin 1280 contacts the arm I28f and rocks 
the shaft 1274 coimter-clockwise, which raises 
the latch 1 273, or, in other words, rocks it coimter- 
clockwise, and disengages its notch from the stud 
1272, ivhereupon a spring 1282, attached to the 
crank 1270, rocks the same counter-clockwise to 
tihe position shown in Pig. 69. thus moving the 
stud 1272 under the main body of the upper arm 
of the latch 1273. 

At the same time the shaft 1255 is rocked 
counter-clockwise, the stud 1281 on the arm 1262 
rocks the lock arm 1249 from its released position 
back into the position shown, whereupon its upper 
end is beneath the finger 1250 of the lever 1247, 
thus preventing any clockwise movement of the 
machine release shaft 149 while the tension rol- 
lers are disengaged from the feed rollers 1240. 

There is a safety device in the machine to 
prevent the tension rolls 1242 from being re- 
leased during the operation of the machine. 
This device consists of a roller 1283 carried by 
the crank 1270, which roller, after the crank 1270 
has been rocked clockwise by the movement of 
the link 1266 to the right, when the rolls 1242 are 
moved into effective position, is moved down- 
wardly from the position shown in Fig. 69, away 
from the smaller radii of a cam 1284 fast on 
the printer shaft 370. As this shaft is rotated 
clockwise, the high part of the cam 1284 will 
be moved into contact with the roller 1283 and 
thus block any movement of the crank (270 by 
its spring 1282, so that, even though the oper- 
ator should move the lever 1257 to the right to 
release the tension rolls and lock the machine, 
it would be of no effect, because the latch 1273 
would merely be rocked counter-clockwise and 
released from the stud 1272, but its spring 1275, 
as soon £^ the operator released the lever 1257, 



end on a shaft 1269 supported by the printer 4l5 ^ould immediately rock the latch (273 again 

frames 131, 132, and (33, and at its right end clockwise, whereupon the notch in the upper arm 

the link 1266 is pivoted to the upper end of a of the latch would again engage the stud (272 

crank arm 1270, which is journaled on a stud (271 and hold the parts so that the tension rolls 

carried by the printer frame 133. Movement of 1242 would still remain in effective position, 

the link 1 266 to the right rocks the crank arm 5" Then, as the shaft 370 arrives at its normal posi- 



(270, whereupon a stud 1272 thereon is moved 
beneath a notch in a latch 1273 fast on a shaft 
1274 carried by the printer frames (3(, (32, and 
(33. A spring (275 normally holds the latch 
against the stud (272, and, as the stud (272 
is moved to the right, as viewed in Figs. 68 and 
69, the spring 1275 will rock the latch, whereupon 
its notch will engage the stud 1272 and hold 
the crank arm 1270 in its moved position, thus 



tion, the lever 1257 may be moved clockwise to 
release the tension rolls 1242 to withdraw the 
summary 151 at the end of any operation fol- 
lowing a net pay operation. 
^5 . In order to feed the summary from the top line 
of any space to the bottom line of that space, or 
from the bottom line of any space to the top line 
of the same space, and also to feed the summary 
from the bottom line of one space to the top line 



maintaining the tension rolls 1242 in their effec- 60 of the next succeeding space, there are three 



tive positions with reference to the feed rollers 
1240. 

After the particular nm of checks for employees 
listed on the payroll summary 151, which may be 
any number, such as 50 or 60, in order to get the 
payroll summary out of the machine again, it is 
necessary to release the tension rolls 1242 no 
that the summary can be taken out without being 
torn. To do this, there is also secured to the 
shaft 1255 a forked arm 1276 (Pigs. 69 and 70) 
engaging a stud 1277 on a link 1278 slidably 
mounted, on the shaft (269 and a stud (279 on 
the frame (31. This link 1278 carries a pin (280 
adapted to cooperate with an arm (28(, which 
Is secured to the latch shaft 1274. 
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ratchets (290, (29(, and (292, all secured to- 
gether and all fastened to the shaft (241. Co- 
operating with the ratchet (290 is a pawl (293. 
A spring (294 normally holds the pawl (293 in 
engagement with the ratchet (290, to turn the 
feed rollers (240 to feed the summary (51 from 
the bottom line of any one space to the top line 
of the next succeeding space. This pawl (293 
operates, by means to be described hereinafter, 

"^^ during each operation of the machine when the 
employee's prior earnings is picked up from the 
card and entered into the machine in the "G. T. 
2" totalizer when the Prior earnings key 164 is 
depressed. 

'^ A pawl 1295 (Pigs. 59 and 60) is held in coop- 
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eration with the ratchet 1211 by a spring iSII to 
feed the payroll siunmary from the top line of 
any one space to the bottom line of the same 
sp€u:e. This pawl 1295 is controlled by the Net 
pay key 162, the T, X, M, and K keys IM, the 
B, D, F, H, and J keys ISS to cause the pawl I2ti 
to feed the payroll summary HI if, during the 
operation preceding that, the printing occurred 
In the top line of that same space. This pawl 
1298 is controlled by the R, S, N, and L keys Itl, 
the A, C, E, and K keys IBB, and the Gross keys 
162 to prevent any feed of the summary when 
any one of those keys is depressed, if the last 
printing prior to the depression of those keys 
was in the top line of that particular space which 
is being printed in. 

A pawl I29T (Fig. 59) is adapted to cooperate 
with the ratchet 1292 by a spring 1298 to feed the 
payroll summary from the bottom line in any one 
space to the top line in the same space under 
control of the Gross pay key 162, the R, S, N, and 
L keys 166, and the keys A, C, E, and O IBB, when 
the last previous printing in said space occurred 
in the bottom line of that space. This pawl 
I29T is also adapted to be controlled by the Net 
pay key 162, the keys T, X, M, and K 166, and 
the B, D, F, H, and J keys I6B to prevent any 
feed of the payroll summary 151 when the last 
preceding print occurred in the bottom line of 
that particular space. 

Pawls 1293, 1295, and 129T are all pivoted on 
an operating link 1360 forked to slide on a hub 
on the ratchet 1291 at its left end and at its 
right end pivoted to an arm 1301, which is jour- 
naled on a stud 1302 carried by the printer frame 
132. A spring 1303 holds a roller 1304 on the 
arm 1301 against a cam 1305, which is secured 
to the printer shaft 370. 

During each operation of the shaft 3T0, the 
cam 1305 moves the link 1300 first to the left and 
then back to the right to the position shown in 
Fig. 59; that is, it permits the spring 1303 to 
move the Unk 1300 back to the right. 

As the link 1300 moves to the left, if the pawl 
1293 is in engagement with the ratchet 1290, the 
payroll summary will be fed from the bottom 
line of any space to the top line of the next suc- 
ceeding space. If the pawl 1 295 is in engagement 
with its ratchet 1291 during this left movement 
of the link 1300, the payroll summary IBI will be 
fed from the top line of any space to the bottom 
line of that same space, and, if the pawl 1201 
is in engagement with its ratchet 1292, the sum- 
mary 151 will be fed backwardly from the bottom 
line of any space to the top line of the same 
space. 

The engagement and disengagement of the 
pawls 1293, I29B, and 1297 with and from their 
respective ratchets 1290, 1291, and 1292 are con- 
trolled by two groups of notched control plates 
which are numbered plate groups 1306 and 1307 
(Figs. 39 and 57 — A). Plate group 1301 consists 
of four plates, as shown in space 2 of the control 
chart in Figs. 64 — A and 64 — ^B, and these plates 
are under the control of the keys of rows 1, 2. 3, 
and 4. The plate group 1307 consists of (Hily two 
plates, as shown in space 1 of the control chart 
of Fig. 65, and these two plates are under the 
control of the keys in rows 1 and 2. The plate 
group 1306 controls all three pawls, and the plate 
group 1307 controls only the feed pawl 1293. 

Cooperating with the plate group 1306 is a 
feeler lever 1308 pivoted on the shaft 762. This 
lever has a finger 1309 cooperating with a pin 
1310 on an arm 1311, which is fast to the shaft 
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712, which, it will be recalled, is given first a 
coimter-clockwise movement and then a clock- 
wise movement back to its normal position dur- 
ing each cycle of operation of the machine. The 

5 feeler lever 1 300 has an arm 1312 cooperating with 
a pin 1313 on the feed pawl 1293. Secured to the 
feeler lever 1308 by means of a sleeve 1314 Is a 
feeler lever 1318 (Fig. 59) having a finger 1316, 
cooperating with a pin 1317 on the pawl 1297, 

10 and a finger 1318, cooperating with a pin 1319 on 
the pawl 1298. A spring 1320, connected to the 
pin 1310 and to a stud on the lever 1318, holds 
the finger 1309 normally in contact with the pin 
1810, so that, when the arm 1311 is moved coun- 

15 ter-clockwise, the levers 1308 and 1318 will be 
moved likewise under control of the plates In 
plate group 1306. Carried between and by the 
levers 1308 and 1318 is a feeler block 767, which, 
in cooperation with the notches and high spots 

20 on the plate group 1306, will determine whether 

or not the levers 1308 and 1318 will be rocked 

counter-clockwise to control the pawls 1293, 

1 288, and 1297. 

In might be noted that in Fig. 62 the lever 1308 

25 has been shown in the moved position, with the 

lever 1318 omitted. The lever 1308— that is, a 

portion of it, is shown in its normal position in 

Pig. 60. 

By referring to space 2 of the control chart of 

30 Pigs. 64— A and 64— B, it will be noted that plate 
No. 1, which is the plate shown in Pig. 59, has 
notches in the Arabic and 3 positions, which 
correspond to the add position of the differential 
of row 1, and to the gross key 182 position in row 

35 1. The plate No. 2, which is controlled by the 
differential of row 4, has notches in the 0, 2, 4, 6, 
and 8 positions, which correspond to the position 
of the differential and to the L, K, S, and R keys 
166 of row 4. The plate No. 3, which is controlled 

40 by the differential of row 3. has notches in the 0. 
3, 5, 7, and 9 positions on the Arabic side, which 
correspond to the position of the differential and 
to the keys 165, G, E, C, and A of row 3. The f^ 
plate No. 4 of this group has notches in the 5, 6. 7, 

45 8, and 9 positions on the Arabic side, which corre- 
spond to the Release key, the Minus key, the Prior 
earnings key, and the Plus key 164 of row 2. the 
release key being the automatic position for the 
differential of row 2. it will be recalled, when any 

60 of the keys 165 A to J or keys 166 N to K are op- 
erated for the purpose of controlling deductions 
to be taken from the crossfooter. 

Therefore, it can be seen that, in this combina- 
tion of plates 1 306 controlled by rows 1. 2, 3, and 4, 

65 when the lower finger of the feeler block 767 finds 
notches in all of the plates, the levers 1315 and 
1308 will be rocked counter-clockwise by the 
spring 1328 when the arm 131 1 is moved coimter- 
clockwise. This counter-clockwise movement of 

60 the lever 1315 causes the finger 1318 to contact 
the pin 1318 of the pawl 1295 and disengage it 
from the ratchet 1291 and, the finger 1316 being 
lowered,will permit the spring 1298 to rock the 
pawl 1287 counter-clockwise to engage it with the 

^ ratchet 1292. At the same time, the arm 1312 of 
the lever 1308, by its contact with the pin 1313 
of the pawl 1293, will disengage this pawl from 
its ratchet 1290, and consequently, when the link 
1300 is moved to the left, the only pawl which 

70 will do any feeding will be the pawl 1297, which 

is the pawl that feeds the payroll summary 151 

from the bottom line of any space to the top 

line in that particular space. 

According to the notches in the Arabic side of 

76 the plates of plate group 1108, as Just described, 
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when any of the keys ISS, A, C, E, or G, or any of 
the keys 166, S, N, L, or B, or the Gross key 162 is 
depressed, the payroll summary will be fed back- 
wardly from the bottom line in any one space to 
the top line in that space, assuming that it stood g 
in a position to receive a print in the bottom line 
of that space at the beginning of that operation. 
In the operation just described, the pawl I29T 
would have engaged the ratchet 1292 up against 
the tooth as shown in Fig. 62 and would have lo 
turned this ratchet to back-space the summary 
J5I from the bottom line to the top line in the 
space. 

However, at the end of this operation, the 
ratchet 1292 will be left in the position shown in 15 
fig. 59, and consequently, should one of the same 
keys just mentioned be depressed for a subse- 
quent operation when the pawl I29T is permitted 
to engage the ratchet 1292, It will engage the 
ratchet not against the radial side of the tooth 20 
but near the top of the tooth, as indicated by the 
dot-and-dash arc from the end of the pawl to 
the ratchet tooth, and consequently, when the 
link ) 300 is moved to the left, the pawl 1 291 will 
not turn the ratchet but will simply move idly up 25 
against the radial face of the tooth ahead of the 
pawl, thus preventing any movement of the sum- 
mary at this time, since the printing Is to take 
place in the top line of the space as it had done 
during the previous operation. 30 

In order to feed the summary 151 from the top 
line in any one space to the bottom line in the 
same space, the pawl 1295 must turn the ratchet . 
1291. This pawl 1295 is controlled by the lever 
1315, and, as shown in Fig. 59, it is in a position 35 
to feed because the ratchet 1292 shows that the 
last print was in the top line of the space. 

However, instead of notches in the plates 1, 2, 
3, and 4 of group 1306 to control the pawl 1295, 
high spots on these plates control, and therefore, 40 
whenever the lower finger of the block 161 finds 
a high spot on any one of the four plates of group 
1306, the pawl i295 remains in operating position. 
The high spots are, as far as the lower finger Is con- 
cerned, in the complemental positions, or the oppo- 45 
site positions from the low spots. In other words, 
in plate 1, in the Arabic positions, there will be a 
high spot in the 2 and 4 to 9 positions, and in 
plate No. 2, controlled by row 4, there will be 
high spots in the 1, 3, 5, 7. and 9 positions. In 60 
plate No. 3, controlled by row No. 3. there will 
be high spots in the 2, 4, 6, and 8 positions, and 
in plate No. 4, controlled by row 2, there will be 
high spots in the 0, 1, 2, 3. and 4 positions, so that 
the lower finger of the block 167 will find high C5 
spots whenever any of the keys 165, B, D, F, H, 
and J of row 3 are depressed, or when any of the 
keys <66, T, X, M, and K of row 4 are depressed, 
or when the Net pay key i62 of row 1 is de- 
pressed, and also when the differential of row 2 is 60 
stopped in the fifth position imder control of the 
deduction keys S65 and 1 66 and in the ninth po- 
sition under control of the keys 966, B, T, S, and 
X, which are earnings keys. 

Since it takes a high spot to control the block 85 
761, there must also be high spots opposite the 
upper finger on the block 767. As shown in the 
chart (Figs. 64— A and 64 — ^B) , a high spot is pro- 
vided in all the Roman number positions of plates 
No. 1, No. 2, and No. 3, and also in all the Roman 70 
number positions of plate No. 4, except in the 
Roman IX position. Therefore, when any of the 
keys just mentioned are depressed, both feelers 
of the block 761 will find high spots on at least one 
of the cams of the plates, and consequently the 75 



spring 1320 will not be permitted to move the 
levers t3l5 and 1308 counter-clockwise. There- 
fore the levers 1315 and 1308 will be in the posi- 
tions shown in Pigs. 59 and 60, wherein the finger 
1316, by its engagement with the pin 1311, has 
the pawl 1291 disengaged from its ratchet 1292, 
and the finger 1318, being away from the pin 1319, 
has permitted its spring 1296 to move the pawl 
1295 into engagement with the ratchet 1291. 
Therefore, when the link 1300 is moved to the 
left, the pawl 1295 will turn the ratchet 1291 to 
feed the payroll summary form the top line in any 
one space to the bottom line in that same space. 
This movement of the ratchet 1291 from the 
postlon shown in Rg. 60 to feed the summary 
from the top line to the bottom line of any one 
^pace is not a full-tooth movement of the ratchet 
1291, and consequently, should the next print be 
required in the same line of the same space, the 
pawl i295 will not engage the radial side of the 
next succeeding tooth but will engage the angular 
side of the same tooth that it did in the preceding 
operation. Consequently it will be an idle move- 
ment of the pawl 1295, and therefore there will 
be no feeding of the summary when successive 
prints are to be made on the same line in the 
same space. 

To feed the summary I Si from the bottom line 
of any one space to the top line of the next suc- 
ceeding space requires engagement of the pawl 
1293 with the ratchet 1290 to turn said ratchet 
clockwise. This engagement of this pawl 1293 
with its ratchet 1290 is under the control of the 
two plates in the plate group 1307. 

The feed pawl 1293, which feeds the summary 
from the bottom line in one space to the top line 
in the next succeeding space, is imder control 
of the plate group (307, which is shown in space 1: 
of the control chart (Pig. 65) and consists of two 
plates, plate 2 and plate 3. In this particular in- 
stance, the low spot prevents feeding and th& 
high spots cause a feeding of the summary by the 
pawl 1293. The plate No. 2, which is controlled 
by the differential of row 2, has low spots in the 
and 9 Arabic positions and low spots in the 
Roman V, VI, and VIH positions. The plate No. 
3, which is controlled by the differential of row 1, 
has notches in the 0, 2, and 3 Arabic positions and 
notches in the 0, 1, 2, and 3 Roman positions. 
This pawl 1293, in addition to being controlled 
by the feeler lever 1308, is under control of a 
feeler lever 1325, which is pivoted on the shaft 
782 and has a finger 1326 held in contact with the 
pin 1310 of the arm 9311 by a spring 1321. This 
lever carries a feeler block 161 (Pigs. 60 and 63) 
and has an arm i328 cooperating with the pin 
SSiSof thepawl 1293. 

Whenever the plates of group i301 present 
notches to the lower finger of the block 161, the 
lever 1325 is rocked counter-clockwise by the 
spring 1321 when the arm 131 1 is rocked coimter- 
clockwise, and consequently the arm 1 328 will con- 
tact the pin 1313 and hold the pawl 1293 in the 
position shown in Figs. 60 and 62, in which posi- 
tion it is disengaged from its feed ratchet i290. 
By referring to the control chart (Pig. 65) , it 
will be noted that the lower finger of the block 
767 will find notches in the plate No. 2 whenever 
the row 2 differential is stopped in the position 
or the 9 position, and that this corresponds to 
the or add position of row 1 and also the earn- 
ings-to-date key 162 position and the gross key 
i 62 position, and consequently, when the machine 
is operated with any of these keys, Earnings-to- 
date or Gross, depressed or during add operations 
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with any deductions or earnings, the pawl I29S 
will be held out of engagement with its ratchet 
1290 and there will be no feeding of the sum- 
mary. 

It also shows that the upper feeler of the upper 
finger of block T37 will And a notch whenever 
the differential of row 2 is stopped in the 5, 6, or 8. 
position, which corresponds to all of the deduction 
positions and the two correction positions for 
deductions or earnings on the Roman position, 
and that the row 1 differential has a notch in the 
zero position, the net pay key position, the earn- 
ings- to-date key position, and the gross key posi- 
tion, and therefore, when any of these keys are 
depressed, the lever 1325 will be rocked counter-, 
clockwise to hold the pawl 1291 disengaged to 
prevent feeding of the summary. 

However, in the 7 position of row 2, there will 
be a high spot on the Roman side and also on 
the Arabic side of plate No. 2. and, since there is 
a high spot in that position, the lever 1325 will 
not be permitted to rock counter-clockwise, a* 
shown in Fig. 60, and consequently the arm 1328 
will be held up away from the pin 1313 and the 
spring 1294 will engage the pawl 1293 with the 
ratchet 1290, so that, upon an operation of the 
machine where the prior earnings are picked up 
to be put into the "G. T. 2" totalizer, which re- 
quires an operation of the Prior earnings key, 
the payroll summary 151 will be fed from the 
bottom line of any one space one step to the top 
line of the next succeeding space, so that, on the 
very next operation, when the ho\irs and earn- 
ings are entered, they will be printed in the top 
line of the proper space for that new employee. 

At this point and with reference to Figs. 59, 
60 and 62, it might be well to summarize the 
feeding of the payroll summary shown in Fig. 28, 
and with particular reference to the correlation 
of the feeding pawls f 293, 1295 and 1297 and the 
feeding ratchets 1290, 1291 and 1292 respectively 
v/ith which said pawls cooperate to drive them to 
feed the payroll summary into its several posi- 
tions to receive the printed impressions relating 
to the several employees' names, two of which 
names are shown in the left hand column in 
Fig. 28. 

As has been previously described each employee 
is allotted a certain space in which there are two 
lines of printing; for example, the employee's 
gross pay is printed on the top line and his net 
pay is printed on the bottom line in the particular 
space allotted to that employee. 

The three ratchets 1290, 1291 and 1292 are all 
secured together and are secured to the shaft 
1241 to which is also secured the feed rollers 1240. 

The ratchets 1290 and 1291 are staggered as 
shown in Pig. 62; that is, their teeth do not coin- 
cide one with the other. Since all three ratchets 
are. secured together a feeding movement of any 
one of them by its associated pawl tiums the other 
two ratchets. All three pawls being carried, as 
previously described, by the feed link 1300 always 
move a constant dodnlte distance, the travel of 
which is sufQcient to turn the ratchets a distance 
of one half of a tooth. 

The ratchets 1290 and 1291 and their associated 
pawls 1293 and 1295 feed the summary forwardly 
and the ratchet 1292 and its associated pawl 1 297 
feed the payroll summary backwardly. 

The pawl 1 295 operates its ratchet to feed the 
payroll summary from the top line of an em- 
ployee's space to the bottom line of the same 
space for the same employee. The pawl 1297 
operates the ratchet 1292 to feed the summary 
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backwardly. when necessary, from the bottom 
line of an employee's space to the top line of 
the same employee's space. 
The pawl 1293 operates the ratchet 1290 to 

5 feed the summary from the bottom line of one 
employee's space to the top line of the next em- 
ployee's space. 

The feeler lever 1319 when in the position 
shown in Fig. 59 contacts the stud 1317 and holds 

10 the back spacing or feeding pawl 1 297 disengaged 
from its ratchet 1 292. At the same time the lever 
13 1 5 is withdrawn frcHn the stud 1319 thus per- . 
mitting the pawl 1295 to engage its ratchet 1291. 
At this time the pawl 1293 Is held disengaged 

15 from its ratchet 1290 as shown in Fig. 60 by the 
arm 1328 of the lever tS25. Therefore when the 
link 1300 is operated the pawl 1295 drives the 
ratchet 1291 to feed the payroll smnmary. Dur- 
ing this operation the lever 1308 being secured 

20 to the lever 1315 has its arm 1312 disengaged 

from the stud 1313 of the pawl 1293 but as above 

stated, the arm 1328 of the lever 1325 prevents 

engagement of the pawl 1293 at this time. 

When the pawl 1293 is to feed the summary 

25 the lever 1325 raises its arm 1328 away from the 
stud I3i3 and at the same time lever 1308 raises 
its arm 1312 off from the pin 1313 thus permit- 
ting the pawl 1293 to engage its ratchet 1290. 
Since the lever 1315 is secured to the lever 1308 

30 the arm 1318 is disengaged from the stud 1319 
and consequently the pawl 1295 is engaged with 
its ratchet 1291; however, due to the positions 
of the ratchets 1290 and 1291 at this particular 
time even though the pawl 1295 is moved to the 
left as viewed in Pig. 59 when the pawl (293 Is 
moved to the left to operate its ratchet 1290, the 
movement of the pawl 1295 is merely an idle 
movement and plays no part in the feeding of the 

... payroll summary at this time, while the pawl 

^" 1293 is driving the ratchet 1290 to feed the 
simimary. 

During this feeding of the summary by the 
pawl 1293, the lever 1315 being in the position 

45 shown in Fig. 59, holds the back feed pawl 1297 
disengaged from its ratchet 1292. 

When the back feeding pawl (297 is engaged 
with its ratchet (292 to drive the same to feed 
the payroll summary backwardly the lever (3(5 

60 will have been moved counter-clockwise so that 
its arm 13(8 will disengage the pawl (295 from 
its ratchet I29( and permit the pawl (297 to en- 
gage the ratchet (292. The above counter-clock- 
wise movement of the lever (3(5 also moves the 

65 lever (308 coimter-clockwise to the positicm 

shown in Fig. 62 whereupon its arm (3(2 holds 

the pawl (293 disengaged from its ratchet (290. 

To aline the ratchets (290, (29(, and (292 so 

that their teeth will always be in the proper posl- 

60 tlons with relation to their feeding pawls, there 
is secured to the feed shaft (24( a serrated lining 
disk (330 (Figs. 39 and 47) , with which cooperates 
a pin (33( on a crank (332 pivoted on the rod 
744. A spring (333 holds the pin (S3( against 

^^ the serrated disk 1330 at all times to act as a 
snap aliner while the ratchets are being operated 
to feed the summary, and at the end of the feed- 
ing movement to insure that all the ratchets are 
In their proper positions, ready to be actuated by 

70 their pawls on subsequent operations. 

Diu:ing the time of printing of the summary 
record, it is very desirable to positively lock the 
shaft (24( and consequently the feed rollers (240, 
so that there can be no chance of any movement 

75 of the summary during the time the printing Is 
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taking place, in order to prevent smearing. 
Therefore a positive alining mechanism is pro- 
vided for the shaft 1241 and the feed rollers 1240, 
which consists of an allner 1334 having pivoted 
thereto a link 1335, which is pivoted to a crank 
1336 journaled on the shaft T3T. This crank car- 
ries rollers J33T and 1338 cooperating with com- 
panion cams 1339 and 1340 secured to the printer 
drive shaft 370. These cams 1339 and 1340 are 
shown in space 19 of the time chart (Fig. 109). 

Just prior to the printing of the summary by 
the various hammers 701 to 7li, the cams 1339 
and 1340, through the crank 1336 and the link 
I33S, rock the allner 1334 counter-clockwise into 
engagement with the serrated disk 1330 to posi- 
tively aline the siunmary 151 during the time 
printing is taking place. 

As shown in Figs. 46 — ^A and 46 — ^B, there are 
two sets of these cams 1339 and 1340; the left- 
hand set in Fig. 46 — ^A are for alining the sum- 
mary 151, and the right-hand set (Fig. 46 — ^B) 
are for the purpose of alining the earnings record 
153 in exactly the same manner that the sum- 
mary 151 is alined, the only difference being that 
the crank )336 for the earnings record is mounted 
on the shaft 738, which, it will be recalled, is In 
axial alinement with the shaft 737. 

To provide a protection against tearing the bot- 
tom portion of the payroll summary 151 when it 
is in printing position, as shown in Fig. 68, the 
cabinet 146 has a lid 1342 mounted on a hinge 
1343. The lid 1342 covers the toip of a paper 
chute 1344. To insert the bottom part of the 
summary i 5 i , the lid 1 342 is raised by finger holes 

1345 and the summary 151 is curled over the front 
edge of the lid (342 and inserted into the chute 
(344. The lid 1342 is then closed, whereby a lip 

1346 thereon rests on a strip 1347 of the cabinet 
146. 

Earnings record support space feed and tension 
mechanism 

As has been previously stated, the earnings rec- 
ord 153 Is printed by the hammers 720 to 729 
inclusive, located at the right-hand side of the 
machine. In Fig. 1, the earnings record Is shown 
in position ready to be printed on in the top line 
of space 1. 

The earnings record 153 is for one employee 
only and has a space allotted for each week or 
other designated pay period. Each of these 
spaces carries two lines of printing, a top line 
and a bottom line, as shown clearly in Pig. 29. 
This top line and tlae bottom line are selected by 
mechanism to be described hereinafter, under 
control of the keys in rows 1, 2, 3, and 4, to deter- 
mine Which line of the space the printing is to 
be made in. In order to move the earnings rec- 
ord from the top line to the bottom line, and vice 
versa, there Is mechanism substantially identical 
with that which feeds the summary from the top 
line to the bottom line, and vice versa, which 
mechanism will be referred to hereinafter. 

As shown in Fig. 75, a portion of the machine 
cabinet 146 is formed with a shallow channel to 
provide guiding edges 1350 for the earnings rec- 
ord 1 53. Near the center of the shallow channel, 
a deep channel section J3SI is provided, which 
has therein a slot 1352 for a clearance for a 
tongue 1353 of a U bar 1354 having a pair of 
fingers 1355. The fingers 1355 have shoulders 
1356, against which the bottom edge of the record 
153 is adapted to be placed when the ^record is 
put in the machine. These shoulders are formed 
by cutting away a portion of the top of the fingers 



IS55, so that the record I5S will lie flat on the 
shallow channel of the cabinet 146 to be moved 
inwardly by the fingers ISS5 to a selected space 
position after the card has been placed on the 

6 shallow channel. However, the record table may 
be moved in or out to the desired line before the 
earnings record 153 is placed on the table. Se- 
cured to the bottom of the channel 1131 is a bar 
1380 (Pigs. 44— A and 75) which has on its top 

10 surface line numbers corresponding in number 
to the nmnber of lines on the earnings record. 
Such line nimibers are used as a guide in con- 
junction with the front edge of the bar 1354, to 
set the table to the desired line prior to printing 

16 on the record. The top part of the card at this 
time is against stops 1367 (Figs. 44 — ^B, 74, 77, 
and 78) of levers 1358 pivoted at 1359 on a plate 
1369 having flanges 1361, which are secured to a 
rear tie bar 1362 of the record movable talkie. 

20 This tie bar 1362 connects parallel bars 1363, 
which near their front ends have secured thereto 
blocks 1364. To space the bars 1363 the proper 
distance apart at the front end, a bail 1365 is 
secured to the blocks, 1364, as clearly shown in 

25 Fig. 75. This bail 1365 carries a block 1366, into 
which the tongue 1353 of the fingers 1355 is 
secured. 

Each of the blocks 1364 carries a roller 1367, 
which rides on the top edge of a rail 1368. The 

30 left-hand rail 1368 is motlhted on the printer 
frame 135 by means of screw studs 1369, and 
the right-hand rail 1368 is mounted on the 
printer frame 136 by screw studs 1369. The bot- 
tom edges of the rails 1368 are provided with V 

35 notches, which cooperate with pins 1371 on 
spring-drawn arms 1372, which ratchet over the 
V-shaped notches 1370 as the card table is moved 
in and out; that is, back and forth, with relation 
to the front part of the machine. These pins 

40 1 37 1 act as an allner for the movable record table. 
To prevent the table from being moved upwardly, 
the rollers 1367 are retained in their proper roll- 
ing relation with the side rails 1368 by bars 1373 
secured to the tops of the frames 135 and 136. 

^^ A spring 1374 is stretched between a fiange on 
each stop lever 1358 and a fiange on each plate 
1360 to hold the stops 1357 up in the position 
shown in Figs. 74 and 77, so that the top edge 
of the earnings record 153 may be placed there- 

°" against to properly position it with relation to 
the sliding table. 

The back part of the sliding table— that is, 
the part to which the bar 1362 is connected — is 
supported on a stationary plate 908 of the sum- 

65 mary guide. This plate is secured to the tops of 
the printer frames 135 and 136 by ears near its 
front edge and is supported near its rear ends 
on a three-fingered bracket 1375 mounted by 
fianges 1376 to the printer frames 135 and 136. 

^^ The center finger of the bracket 1 375 is supported 
by an auxiliary bracket 1377 secured to the rear 
tie bar 139. 

The plate 908 is cut out above the hammers 720 
to 729 to allow them to come into contact with 
the bottom of the earnings record to take the 
Impression from the type wheels. The plate 908 
has clearance slots 1378 to permit the stops 1357 
and the flanges 1361 of the plates 1360 to slide 
back and forth, or, as viewed in Mg. 44 — B, from 

'^ left to right and from right to left. Projecting 
downwardly from the plate 908 are two flanges 
1379 (Figs. 43 — ^B, 44 — ^B, and 78) carrying shoul- 
dered studs 1385, which project through cam slots 
1386 in a bar 1387 to guide said bar in its move- 

'° ment. The bar 1 387 has a horizontal flange S388, 
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which overlies pins 1389 on the stop levers iSlt. 
A spring 1390 normally holds the bar I38T in the 
position shown in Pig. 76, with the right ends of 
the cam slots 1386 against the shouldered studs 
f38B. 

As above mentioned, the printing spaces num- 
bered 1 to 25 of the earnings records are adapted 
to have printing in the top and bottom lines 
thereof. When printing takes place in the bottom 



which will release the stops 1 357 during an oper- 
ation of the machine, there is provided on the 
cam shaft 370 a cam Mil, whiph cooperates with 
a roller 1412 on a latch arm f4l3 pivoted on the 
stud 1410. Tills latch arm Is held in engagement 
with a latch 1414 pivoted at MIS on the lever 1409 
by a spring 1416. 

When the lever 1409 was rocked clockwise by 
the lever 1402 in the manner described above, the 



line of any one space, it is necessary to move the 10 roller 1412 was moved downwardly slightly from 



stops 1357 down out of the way of the edge of 
the earnings record, so that it may be fed to 
receive printing in the bottom line of the space. 
The means for moving these stops down includes 



the position shown in Fig. 73, and, during the 
operation of the machine, the high portion of 
the cam MM, as it moves aroimd, contacts this 
roller Ml 2, thus holding the latch arm 1413 and, 



the bar 1387 with its cam slots 1388. Connected 15 through the latch MM, the lever 1409 in its moved 



to this bar 1387 by pin-and-slot connections is an 
arm 1391, which is fast on a shaft 1392 supported 
by the printer frames 135 and 136. Also seciu-ed 
to this shaft 1 392 Is an arm 1393 having connected 
thereto the rear end of a link 1394, the forward 20 
end of which is slotted to surround and slide on 
the shaft 731. 

The link 1394 has a slot 1395 (Pig. 73), into 
which projects a stud 1 396 on the right end of a 



position, so that; even though the lever 1402 
would be moved to the "off" position to cause the 
stud 1396 to engage a tail 1417 on the latch and 
rock the latch to disengage it from the pin 1408, 
the lever 1409 could not move. Consequently, 
when the operator released the lever 1402, the 
latch 1404 would again engage the pin 1408. At 
the end of the operation, after the printing of 
the net pay on the employee's check, then, v/hen 



link 1397, which in turn is pivoted to a crank 25 ^^^ ^^^^^ '*"' ^^ moved to the right, the rocking 



1398 fast on a shaft 1399 supported by the printer 
frames 135 and 136. Also fast on the shaft 1399 
is an arm MOO connected by a link 140 1 to a hand- 
operated lever 1402 pivoted on the side of the 
printer frame 136 and guided by a plate M03, 
which is secured to the frame. This lever 1402 
has three positions— a normal or center position, 
an "on" position, and an "off" position — which 
are indicated in Pigs. 1 and 73. When the lever 



of the latch 1404 by the stud 1396 releases the 
lever 1409, whereupon the spring 1390 (Fig. 76) 
will draw the bar 1387 back to the left to the posi- 
tion shown in Pig. 76, thus raising the flange 1388 
30 and permitting the springs 1 374 to raise the stops 
1357 to their normal stopping positions. 

To feed the record, there is provided a pair of 
feed rollers 1420 (Pigs. 44 — ^A, 44— B, and 73), 
which are secured to the previously described 



1402 is moved to the "on" position, it is done for 35 shaft 920. These feed rollers are driven by a set 



the purpose of moving the stops 1357 down out 
of the path of the record 1 53 and also for moving 
the tension roUs, to be described hereinafter, into 
contact with the feed rolls for the earnings rec- 



of ratchets and pawls identical with those shown 
in Pigs. 59, 60, and 62, by the cam 1305, shown 
in Pig. 46 — ^B, which cam is identical with the 
cam 1305 which drives the link 1300 to operate 



ord. At this time — that is, when the lever 1402 40 the pawls as shown in Fig. 59, under control of 



is moved to the left, as viewed in Pig. 73, to the 
"on" position— it will, through the link 1401, the 
arm MOO, the shaft 1399, the crank 1398, and 
the link 1397, move the Unk 1394 to the right, 
whereupon the arm 1393 will rock the shaft 1392 45 
clockwise. This clockwise movement of the shaft 
1392, through the arm 1391, moves the bar 1387 to 
the right, as viewed in Pig. 76, whereupon the 
cam slots 1386 move the bar 1387 and its flange 



a set of four selecting plates, which are num- 
bered plate group 1421, as shown in Fig. 57 — ^B. 
This plate group 1421 is shown in space 25 of 
the control chart of Pigs. 64 — A and 64 — B. 

This plate group 1421 is similar to the group 
1306 shown in space 2 of the control chart (Pigs. 
64 — ^B and 64 — ^A) , with slight differences, which 
■will now be explained. Plate No. 1 of this group 
421 has a notch cut in the 1 position on the 



1388 downwardly at the same time that It is 5® Arabic side, because there is to be no net pay 
being moved to the right. Thus the flange 1388, printed on the earnings record, such as that 
through the pins 1389 on the stop levers 1358, printed on the payroll under control of the plate 
rocks the stop levers counter-clockwise about group 1306. In plate 2, the difference between 
their pivots 1359 to move the stops 1357 below the groups 1421 and 1306 is that on the Roman side 
surface of the plate 908 so that the record may 65 there is a notch cut in the IX position, which is 



be fed. 

The stops 1357 are held in their moved position 
by means of a latch 1404 (Pig. 73), which is se- 
cured to a shaft 1 405 carried by the printer frames 



for the same reason, to prevent the printing of 
the net pay on the earnings record. Plate No. 3 
has a notch cut in the zero position on the 
Roman side for the same reason, and plate No. 



135 and 136. This latch is adapted to be moved 60 4 has a notch cut in the No. 1 position on the 



Arabic side, which is also one of the preventing 
means of keeping the net pay from being print- 
ed on the earnings record. 
In order to prevent any possible operation of 



by a spring 1406 connected to a link 1487, which 
is pivoted to the latch 1404, to engage a pin 1408 
on a lever 1409 pivoted on a stud 1410 carried 
by the printer frame 135. This lever 1409 is con- 
nected by a pin-and-slot connection to the link ^^ the pawl 1293 (Pigs. 60, 61. and 62) in connec- 
1304, and consequently, when the link 1394 is tion with the ratchet 1290, which would feed the 
movedto the right, the lever 1409 is rocked-Clock- earnings record from the bottom line of any 
wise and the spring 1406 will then cause the latch particular space to the top line of the next suc- 
1404 to drop down, whereupon the notch in the ceeding space, there is provided a single con- 
forward end of the latch wlU engage the pin 1408 70 trol disk 1422 (Pigs. 57— B and 61), which is set 
and hold the lever 1409 and consequently the by the differential of row 1 through the shaft 
bar 1387 in their moved positions, which hold the 484. This disk 1422 has notches in the Arabic 
stops 1357 down below the surface of the plate to 6 positions to control a lever 1423, which is 
908. exactly like the previously described lever 1325 
To prevent any movement of the lever 1402 76 (Pig. 60), which is xised to control the feeding 
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of the summary record by the ratchet 1211 un- 
der control of the pawl 1 2S3. 

Cooperating with the feed rollers 1428 Is a pair 
of tension rolls 1428, which are moimted like the 
tension rolls 968 associated with the check, and 
also the tension rolls 1242, which are associated 
with the payroll siu^ary. These tension rolls 
1428 are normally in a disengaged position, as 
shown in Fig. 73, and ^e adapted to be moved 
into effective position by an arm 1426 forked to 
engage a stud I42T on the link 1194, so that the 
movement of the link to the right in the man- 
ner described previously, by the lever 1482, will 
rock the arm 1426 counter-clockwise and move 
the tension rolls 1428 into ettective position, 
where they will be latched by the latch 1484. 

The tension rollers 1428 must be released from 
the rollers 1428, so that the earnings record may 
be removed from the machine after the net pay 
has been printed on the employee's check, be- 
cause, as above stated, there is a single record 
for each employee, whereas the payroll sum- 
mary has the records of a plurality of employees, 
and consequently the earnings record must be 
removed from the machine at the completion 
of the printing of each employee's payroll check, 
so that a new earnings record 183 can be placed 
in the machine to receive the printed data that 
is printed on the subsequent check for the next 
employee. The release of these tension rolls 
1425 is under the control of notched plates which 
are numbered plate group 1428 (Kg. 57 — ^B) and 
shown in space 5 of the control chart on Hg. 65. 
This plate group has two plates, Nos. 2 and 3. 
The No. 2 plate is controlled by the differential 
of row 2 and has a notch in the Roman JX posi- 
tion, and plate No. 3 is controlled by the differ- 
ential of row 1 and has notches in the Roman 
I and n positions. 

The notch in the ninth position of plate 2 is 
moved opposite the upper finger of the feeler 
block 76T (Pig. 73) on a feeler lever 1429 when 
the differential of row 2 goes to the 9 position 
during operations of the machine in which the 
Net pay key 162 is depressed, and also during 
operations of the machine in wliich the Eamings- 
to-date key 162 Is depressed. The notches in the 
Roman I and II positions of plate No. 3 are 
moved opposite the upper feeler finger of the 
block 767 on the lever 1429 whenever either the 
Net pay key of row 1 or the Earnings-to-date 
key of row 1 is depressed. Consequently, with 
notches in both plates of the group 1428 oppo- 
site the upper feeler on the feeler block 167, a 
spring 1438 will rot± the lever 1429 in the usual 
manner, whereupon the upper feeler fingers will 
engage the notches, at which time a pin 1431 of 
an arm 1432 fastened to the lever 1429 moves the 
link 1407 to the right (Fig. 73), said link having 
been moved to the left until the right end of a 
slot 1433 therein contacts the pin 1431 when the 
latch 1404 latches the lever 1409 in its moved 
position. 

This latch 1404 has a pin 1434, which cooper- 
ates with a notch of a lever 1438 pivoted on the 
stud 1410 and drawn into the position shown 
in Fig. 49 by a spring 1436. A roller 1437, secured 
to the side of the cam 141 1, cooperates with the 
lever 1435 to rock the lever (438 clockwise at 
the time the high surface of the cam 1411 is 
holding the lever 1409 in its latched position. 
The movement of the lever 1435 by the roller 1437 
moves the lever 1435 slightly in a clockwise di- 
rection, said lever having previously been moved 
clockwise by the stud 1396 in the link 1397 when 



the tension was originally placed on the tension 
rollers 1428; that is. when they were moved into 
effective position. With this lever 1438 in the 
position which it assumes after having been 

I moved by the stud 1396, the pin 1434 lies down in 
front of the main body of the lever and out of 
the notch in the lever, and this extra clockwise 
movement of the lever 1438 by the roller 1437 Is 
to take the pressure off the pin 1434, which is 

10 caused by the spring 1436, so as to be sure that 

' the spring 1438 can rock the lever 1428 to cause 

the feeler finger on the block 767 to enter the 

notches which are opposite it at that time. 

There is also associated with the earnings rec- 

Id ord mechanism a machine lock arm 1458 (Fig. 73) 
cooperating with a latch arm 1 45 1 , which is oper- 
ated by a stud 1452 carried by the crank 1398. 
This lock arm 1450 cooperates with a finger 1453 
on a lever 1484, which is connected by a link 

20 1485 to an arm identically like the arm 918 (Fig. 
33) fast on the shaft 628 to prevent movement 
of the machine release shaft 149 whenever the 
lock arm 1468 is moved underneath the finger 
1483 by the crank 1398 when the lever 1402 is 

20 rocked doclrwise to release the tension rolls 1428 
from the feed rollers (420. 

Therefore, it can be seen that the tension rolls 
(428 must be in effective position and that an 
earnings record (83 must be in the machine dur- 

3U ing payroll run operations or the machine will 
be locked by the lock arm (488 in the same man- 
ner that the machine is locked by the previously 
described lock arms 9(9 and (249 associated with 
the check (82 and the payroll summary (8(. 

^ Time card and basic payroll mechanism 

When a payroll run is made— that is, when a 
series of payroll checks are written, and at the 
same time all of the various data previously de- 

40 scribed is printed on the employee's individual 
earnings record card (53 and also on the payroll 
summary (B(, which is for a number of employees 
— tile posting information may be obtained from 
a basic payroll sheet (460 (Fig. 1) mounted to 

tf be fed around a roimd platen (46( (Figs. 55 and 
56) of the usual type, which is supported in a 
frame (462 mounted on top of the cabinet (46. 
The frame carries the usual paper support (463 
for guiding the paper aroimd the platen (461. 

80 Secured to the platen (46( is a feed ratchet (464 
operated by a feed pawl (465 carried on an 
actuating plate (466, which is pivoted on the 
platen shaft. Connected to the plate (466 is a 
link (467, which is coupled with a pin-and-slot 

W connection to a link (468 pivoted to an arm (469 
carrying a roller (470, which cooperates with a 
cam (47( mounted on a motor-driven shaft (472. 
The operating^means for this shaft will be de- 
scribed later. The cam (47(, when it moves 

00 clockwise, as viewed in Fig. 55, rocks the arm 
(469 and draws the links (468 and (467 toward 
the left, thus rocking the actuating plate (466 
counter-clockwise and carrying the pawl (465 
along with it. This pawl (465 has a roller (473 

88 extending into a slot (474 of a hand adjustable 
lever (475 pivoted on the platen shaft and held 
in any one of six positions of adjustment by a 
retaining pawl (476. The slot (474 is widened 
at the left end, as viewed in Fig. 55, thus forming 

70 a drop-off shoulder (477. In the position shown 
in Fig. 55, as the plate (486 is moved to the left, 
the roller (473 will not come to the drop-off 
shoulder (477 until quite late in the movement 
of the link (467, and consequently, when the 

78 roller (473 does come down on the drop-off por- 
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tion Into the wide portion of the slot I4T4. a 
spring MTI on the pawl rocks the pawl counter- 
clockwise into engagement with the ratchet 1414, 
so that the remainder of the movement of the 
link i4IT will turn the ratchet one tooth to feed ft 
the platen 1481 one space. 

If the lever 14TB is moved, for example, to its 
extreme position in a clockwise direction, then 
the drop-off shoulder I4TT will be much nearer 
to the roller 1473 when the link 1467 begins to 10 
move, and consequently the platen 14(1. Instead 
of receiving one step of movement, will receive, 
in the illustrated form, six steps of movement. 
There are intermediate positions so that the 
platen 14(1 may be advanced anywhere from one 19 
to six steps during each actuating movement of 
the link 14(7 and the actuating plate i4((. 

A spring 1479 attached to the link 14(7 normal- 
ly maintains the roller 1470 against the cam 
1471 and causes the links I4(S and 14(7 to be to 
returned to the right to their normal positions 
as shown after the platen 14(1 has been fed. 

A retaining pawl 1480 is held iinder spring 
tension in engagement with the ratchet 14(4 to 
prevent any retrogade or backward movement u 
of the ratchet 14(4 during the return of the pawl 
14(1 to its normal position before it is raised 
off of the ratchet 14(4 by the drop-off shoulder 
1477, 

In addition to the basic payroll sheet 14(1 for SO 
posting, certain of the posting data is on time 
clock cards 1483, which are arranged in a stack 
in a box 1484 (Figs. 1 and 106) mounted on tlie 
back of the machine cabinet 148. Upon operation 
of the Net pay key 182, a picker 1485 is adapted 30 
to eject the front card 1483 from the stack down- 
wardly into a position where it will be gripped 
by a feeding roll 1488 and a tension roll 1487. 
The tension roll is carried by a pair of arms 
1488 and held by a spring 1488 in contact with 40 
the feed rolls 1488. The feed rolls 1488 are 
driven by a belt 1490 from a motor shaft 1481 
of a motor 1482 moimted in the box 1484. There- 
fore, when the bottom of the card 1483 is moved 
into contact with the rollers 1488 and 1487, it is 45 
fed downwardly into a receptacle (not shown) 
in the bottom of the box 1484. 

The motor 1492 drives a pinion 1493, which 
in turn drives a gear 1494 loose on the shaft 1472. 
Secured to the gear 1494 is a ratchet 1499 adapted 60 
to cooperate with a pawl 1498 carried by a plate 
1497, which is fast to the shaft 1472. The pawl 
1499 is held normally disengaged from the ratchet 
I49B by a finger 1498 of a lever 1499 pivoted on 
a bracket 1899 carried by the box 1484. A spring 55 
1(81 normally tends to rock the lever 1499 coun- 
ter-clockwise but is prevented from so doing by 
a latch 1892 held in engagement therewith by a 
spring 1893. The latch 1502 Is pivotally con- 
nected to a plunger i 504 of a solenoid 1 505, which, 60 
when energized, raises the plunger 1504, releas- 
ing the latch 1502 from the lever 1499, where- 
upon the spring i50i moves the lever counter- 
clockwise, thus releasing the pawl 1498 to the 
action of a spring I50(, which rocks the pawl ^^ 
into engagement with the ratchet 1495, where- 
upon the plate 1497 is rotated clockwise by the 
gear 1494 and the ratchet 1495 to drive the 
shaft 1472. Pivoted at 1507 to the plate 1497 
is a crank 1508, which in turn is pivoted to a 70 
bar 1589; which carries the card picker 1485. 
Consequently, when the plate 1497 is rotated 
clockwise, the crank 1508 is moved downwardly 
to move the picker 1485 downwardly to eject the 
front card 1483 from Its upper position in Pig, 75 
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106 until the bottom edge thereof is moved into 
contact with the feeding roll 1488 and the tension 
roll 1487, whereupon these folia grip the card and 
feed it downwardly into a receptacle in the bot- 
tom of the box 1484. 

The turning of the shaft 1472 by the motor 
1482, therefore, ejects the front clock card 1483 
of the employee and automatically spaces the 
platen 1481 an amount determined by the posi-' 
tion to which the lever 1471 has been set. 

Just before the end of the operation of the 
shaft 1472, a finger 1(18, integral with the lever 
1488, is contacted by a pin 181 1 on the plate 1497, 
which rocks the lever 1488 clockwise against the 
action of the spring 1(81 back to the position 
shown in Fig. 106, whereby the finger 1498 will 
be placed in the path of the end of the pawl 
1498 and disengage the pawl from the ratchet 
1485, and consequently the crank 1588 will re- 
ceive but one movement down and back for each 
cycle or operation of the shaft 1472. 

It will be recalled that the last operation on 
the employee's check is the printing of the net 
pay, which is acc(»nidished by the machine when 
the operator depresses the Net pay key 182. It 
is upon the depression of this key that the mar 
chine is released and the circuit to the motor 
1482 Is closed through the operation of the sole- 
noid il8l, the circuit to which is partly closed 
upon the depression of the Net pay key 1(2 and 
is completed immediately after the beginning of 
the operation of the shaft 188 (Fig. 17), when a 
pin 1512 on the gear 314 is moved from beneath 
the toe of a lever 1815 pivoted on a stud 1514 
on the right side frame 122. When the lever 
1815 is released by the pin 1512, a spring 1518, 
through a linkage 1517, draws down on & switch 
1518 and closes it, thus completing the circuit. 

Depression of the Net pc^ key 182 (Fig. 15) 
operates a bar 1818 to dose a switch 1520 in cir- 
cuit with the solenoid 1(88. When the key 162 
is released, a spring 1813 restores the bar 1519 to 
allow the switch 1 528 to open. 

The circuit through the motor 1492 and 
through the solenoid is shown in Fig. 17 and is 
as follows: from the plus side of the line through 
conductor 1528, conductor 1528, solenoid 1505, 
conductor 1527, conductor 1528, through closed 
switch 1520, thence over line 1528 through the 
closed switch to the conductor 1538 to the nega- 
tive side of the Une. 

When the solenoid 1(88 is energized to re- 
lease the lever 1488, it, by its counter-clockwise 
movement under the action of the spring ISO I, 
closes switches 1531 and 1532, whereupon the cir- 
cuit then Is completed from the plus side of the 
line through conductor 1525 and switch 1532, 
motor 1492, conductor 1533, switch 1531, and 
thence over line 1534 to negative conductor 1530. 

Should the operator wish to eject one or more 
cards 1483 from the front of the stack without 
operating the machine, there is provided a bar 
1821 (Figs. 1 and 17) mounted on the front of 
the machine. Depression of this bar 1521 closes 
a switch 1522 to complete a circuit through the 
solenoid 1 585 to energize it to in turn close the 
circuit through the motor 1482, described above, 
to drive the shaft 1472 to actuate the picker 1485. 
Depression of the bar 152| completes the follow- 
ing circuit: plus line 1525, line 1528, solenoid 
1505, Une 1527, line 1523, switch 1522, and line 
1524 to negative line 1530. Thus the motor cir- 
cuit is completed as above described, and the 
cards 1483 may be ejected one at a time from the 
stack by the successive depression of the bar 1 $2 1 
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or by hiding the bar depressed to Iceep the eir^ 
cult closed. \ 

Modified form of check feed by Tiand 

In Figs. 107 and 108 is shown a modified form 
of feeding mechanism for the check 182 which 
can be actuated by hand. 

This mechanism includes a lever iSIS, whidi 
may be moimted on a stud ISM on the printer 
frame 134 and has pivoted thereto a link HIT, IQ machine, 
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1844. which is simply laid loosely in a receptacle 
or pocket 1848 located just in front of the ham- 
mers 101 to 104 inclusive, which is covered by a 
lid 1846 pivoted on the hinge 1143. The strip 
(88 is adapted to be drawn off the supply roll 
1844 to the right of the lid 1846 (Hg. 68) and 
then over the feed rollers 1240 so as to be gripped 
by the tension rolls 1242, where it is automati- 
cally fed one step during each operation of the 



which is pivoted to an arm 1538 fast on the shaft 
1078. The previously described slide 1081 has 
pivoted thereon a spring-operated pawl 1838 
adapted to cooperate with teeth 1540, which may 
be cut in the top side of the bar i 00$. 

When the lever 1535 is moved to the "line 
feed" position, shown in dot-and-dash lines In 
Fig. 107, the shaft 1018 and the arm tOIS are 
moved counter-clockwise, whereupon the slide 
1081 causes the pawl I53S, through Its coopera- 
tion with the feed bar 1004, to turn the feed 
rollers 9B§ for step-by-step feeding of the check 

To feed the check backwardly to the first line, 



The "Analysis" key i84 of row 2 is depressed, 
and this key is what is known in the art as a 
"Stay-down" key— that is, it cannot be released 
by the regular key releasing mechanism — ^and 

15 therefore it can only be released by the usual 
key release lever 1548 (Pig. 1). The depression 
of this Analysis key, as has been previously de- 
scribed, by the mechanism shown In Fig. 16 re- 
leases the Account No. key and the "W" and the 

a© "V" keys 164 for operation by moving the fingers 

555 from beneath the key pins 39<S of these keys. 

The ticket 856 is printed by hammers 182 to 

188, which usually print in columns 12 to 17 on 



the check 152. On this ticket is printed the total 
the lever 1531 is moved to the "Back space to 85 of certain types of information that is printed in 
first line" position, shown in dot-and-dash lines detail on the analysis strip 855. For example, 
in Fig. 107, whereupon the slide 1081 is moved to by referring to Fig. 20, it will be noted that there 
therlght, and, in so doing, a plate 8141 (Fig. 108). have been two totals — ^namely, $723.52 and 
ri^dly secured on the stud 893 and I08i, causes $245.63— printed on the analysis strip 95i, and 
the pawl 8 53S to be released from the teeth°i54@, 80 that, below that, the total $S69.15 has been 
and at the same time, the pawls i04@ and 8@8@ 
(Pigs. 86 and 88) are released from the rack SSi 
and the bar iOfil, so that the spring l@H can 
operate the rack S92 to turn the feed rollers 8S4 
counter-clockwise to feed the check iig back- 
ward to the first-line position in the manner 
described previously. 

The complete description of the machine em- 
bodying the present invention In connection with 
the printing of payroll checks 852 and shnul- 
taneously printing the data on the summary iiS 
and on the earnings record fiSS has now been 
completed, and, due to the fact that the opera-? 
tions of the various mechanisms have been fully 



printed In connection with a certain folio num- 
ber, 4,652, and an accoimt number 236. This 
accoimt number, folio number, and total amount 
of $969.15 are printed on the ticket 856. There 
may be a number of these tickets printed which 
are rased for certain types of sorting work in con- 
nection with analysis distributions which are de- 
sired hv diSerent types of businesses in which 
this BmcMne is used. 

During analysis operations, any amounts whic|i 
are put Into the totalizer corresponding to the 
"V" key 8S4 of row 2 are accumulated in the 
"G. T. 4" totalizer in the zero position of rov/ 4, 
and any amount which is set up with the "W" 
explained In connection with their detailed de- 45 key iSS of row 2 depressed will be added into the 
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scriptlons. It is felt that another description of 
the operation of these mechanisms is not neces- 
sary. 

Analysis 

As has been previously mentioned, the machine 
embodying this invention is adapted for analysis 
work for printing on the analysis strip 851 from 
the hammers 108 to 104 inclusive and for print- 
ing on a ticket from the hammers 182 to 161 in- 
clusive. 

When it Is desired to use the machine for 
analysis work, the lever 189 (Figs. 1 and 72) may 
be moved Into the "1" or "2" position from the 
"0" rM)SItion. When it is moved into the "1" posi- 
tion, "Analysis — Consec. No.," it changes the ma- 
chine from a payroll writing machine to one 
which is adapted for analytical work and at the 
same time controls the consecutive number op- 
erating mechanism so that the consecutive num- 
ber will be printed along with the analysis data. 
When the lever 188 is moved into the No. 2 or 
"Analysis— No consec. No." position, the ma- 
chine is changed from a payroll writing machine . . __ 

into a machine adapted for analytical work, and, "* 4" totalizer in row 4, it is necessary to depress 
at the same time, the lever 189 controls the con- the "Clear row 4" key and hold it down and then 
secutive number mechanism so that the consecu- depress the "V" key 864 in row 2; and to clear 
tive number will not be printed on the analysis the "G. T. 3" totalizer, which is in the zero posi- 
strip a 55 or upon the ticket 8 56. tlon in row 3, It is necessary to depress the "Clear 

The analysis strip 855 is fed from a supply roll '^ row 3" key and then the "W" key 864 in row 2. 



"G. T. 3" totalizer in the zero position of row 3. 

All items entered on analysis are, of course, 

entered on either or both sides of the amount 

keyboard by the keys 866 to the left of the spMt 

50 and the keys 868 to the right of the split. 

Each Item entered will add into Its own total 
and also tato the "G. T. 2" total, which, it will 
be remembered, is in the zero position of row 2. 
Printing will be made in columns 3 and 4 on the 

65 analysis strip 855, and this strip will be fed for- 
wardly after the prtating of each Item by the 
feeding pawl 8293 (Figs. 60 and 61). 

As has been stated above, a ticket, such as 
that shown in Fig. 25, may be used with any or all 

60 of the Item entries. 

. After all Items have been distributed, the ac- 
cumulated totals may be cleared on the strip 8SS 
In the following manner. To clear the totals in 
row 4, the operator depresses the "Clear row 4" 
key 863 and holds this key down, and then siic- 
cesMvely depresses all keys 166 in row 4. 

To clear row 3, the operator depresses the 
"Clear row 3" key 863 and then successively de- 
presses all keys 865 In row 3. To clear the "G. T. 
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It may be desirable to operate the machine to 
print on a large Journal sheet, which may be 
placed in the machine In place of the summary 
151, with no printing media in the record posi- 
tion or the check position, and. In order to do c 
this, it is necessary, of course, to prevent the 
machine lock arm 919 from locking the machine; 
that is, from preventing operation of the key re- 
lease shaft 149 and also of the shaft 928 (Figs. 33 
and 34) by preventing operation of the shait 92B 10 
(Pig. 97) . 

In other words, if the shaft 928 cannot move, 
then the shaft 149 will not be locked out. Pro- 
jecting through the cabinet at the left side of the 
machine is a lever 1550 (Figs. 1. 39, and 72) se- 15 
cured to a yoke 1551, which has integral there- 
with an arm 1552, all of which are pivoted on a 
stud 1553 carried by the printer frame 111. The 
arm 1552 has a finger 1554, which is normally 
out of the path of movement of an arm 1555, 20 
which is secured to the shaft 925, which, it will 
be remembered, is moved clockwise under the 
control of the check feeler 858 and the earnings 
record feeler 859. Therefore, when the shaft 925 
is rocked clockwise imder control of those feelers, 25 
the arm 1555 is moved up in front of the finger 

1554, thus preventing any manipulation of the 
lever 1 550, which is normtUly held in the position 
shown in Fig. 72 by a spring-operated allner arm 
1556 carrying a pin 1557, which cooperates with 30 
two notches in the arm 1 552. 

However, when it is necessary or desirable to 
disable the effectivity of the record feeler 858 and 
the check feeler 859, the lever 1550 is moved 
counter-clockwise (Pig. 72) , whereupon the alin- 86 
ing pin 1 557 will engage the lower notch of the 
arm 1552 and the finger 1554 will be moved up- 
wardly into the path of movement of the arm 

1555, which is secured to the shaft 925, and thus 
prevent any movement of this shaft 925 under *** 
control of the feeler arms 936 and 948 and the 
links 939 and 949 (Figs. 66 and 97) controlled by 
the record feeler 859 and the check feeler, re- 
spectively. Consequently, the shaft 149 cannot 

be locked by the lock arm 919. ^" 

While the form of mechanism herein shown 
and described is admirably adapted to fulfill the 
objects primarily stated, it is to be understood 
that it is not intended to confine the invention to 
the one form or embodiment herein disclosed, for 
it Is susceptible of embodiment in various forms 
all coming within the scope of the claims which 
follow. 
What is claimed is: 

1. In a machine capable of single-cycle and 
multiple-cycle operations mvolved in a complete 
transaction, a plurality of banks of control keys, 
certain of which control the machine to make 
one-cycle operations and the remaining keys con- 
trol the machine to make multiple-cycle opera- " 
tions; a plurality of differential mechanisms set- 
table imder control of the banks of control keys; 
a plurality of groups of printing means for print- 
ing upon a pluraUty of record materials, said g^j 
printing means including a plurality of groups 
of impression means; a plurality of groups of se- 
lecting means for said impression means, certain 
of said selecting means being differentially ad- 
justable by the differential mechanisms; auto- 
matic means for adjusting others of said select- '" 
ing means for causing selective operation of the 
impression means of the several groups under 
control of certain banks of keys upon entry of 
data during certain operations forming a part 
of a complete transaction; feeding means for each ' 
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record material for feeding the materials forward 
and backward; ejecting and inverting means for 
one of said record materials; a pluraUty of groups 
of control means for the feeding means, operable 
under control of certain banks of keys for feeding 
a certain plurality of the record materials in 
either direction, for preventing the feeding of said 
certain record materials, depending upon the keys 
which controlled the feeding during the previous 
operation and for again feeding one of said certain 
record materials under control of a certain key 
in another bank of keys; a group of control means 
controlled by said certain key for feeding said one 
record material; and another group of control 
means for causing operation of said ejecting and 
inverting means under control of said certain key 
to eject and invert said one record material. 

2. In a machine capable of single and multiple- 
cycle operations Involved In a complete transac- 
tion, a plurality of banks of control keys, certain 
of which control the machine to make one-cycle 
operations and the remaining keys control the 
machine to make multiple-cycle operations; ma- 
chine release means; a plurality of differential 
mechanisms settable under control of the banks 
of control keys; a plurality of groups of printing 
means for printing upon a plurality of record ma- 
terials, said printing means including a plurality 
of groups of impression means; a plurality of 
groups of selecting means for said impression 
means, certain of said selecting means being dif- 
ferentially adjustable by the differential mecha- 
nisms; automatic means for adjusting others of 
said selecting means for causing selective opera- 
tion of the Impression means of the several groups 
imder control of certain banks of keys upon the 
entry of certain operations forming a part of a 
complete transaction; feeding means for each rec- 
ord material for feeding the materials forward 
and backward; ejecting and Inverting means for 
one of said record materials; a plurality of groups 
of control means for the feeding means operable 
under control of certain banks of keys for feed- 
ing a certain plurality of the record materials In 
either direction, for preventing the feeding of said 
certain record materials depending upon the keys 
which controlled the feed during the previous op- 
eration, and for giving an extra feed to a certain 
one of said certain record materials under con- 
trol of a certain key In another bank of keys; a 
group of control means controlled by said certain 
key for feeding said one record material; another 
group of control means for causing operation of 
said ejecting and Inverting means under control 
of said certain key to eject and invert said one 
record material; and a device associated with each 
record material and controlled thereby through 
the absence of its associated record material to 
prevent operation of the machine release means 
for a subsequent operation of the machine. 

3. In a machine capable of single and multiple- 
cycle operations involved in a complete transac- 
tion, a plurality of banks of control keys, certain 
of which control the machine to make one-cycle 
operations and the remaining keys control the 
machine to make multiple-cycle operations; ma- 
chine release means; a pluraUty of differential 
mechanisms settable under the banks of control 
keys; a pluraUty of groups of printing means for 
printing upon a pluraUty of record materials, 
said printing means including a plurality of 
groups of impression means; a pluraUty of 
groups of selecting means for said impres- 
sion means, certain of said selecting means 
being differentiaUy adjustable by the differential 



mechanism; automatic means tor adjustmg 
others of said selecting means for causing selec- 
tive operation of the impression means of the 
several groups under control of certain banks of 
keys upon entry of certain operations forming a e 
part of a complete transaction; feeding means 
for each record material for feeding tlie materials 
forward and backward; ejecting and inverting 
means for one of said record materials; a plu- 
rality of groups of control means for the feeding 10 
means under control of certain banks of keys for 
feeding a certain plurality of the record mate- 
ria in either direction, for preventing the feed- 
ing of said certain record materials, depending 
upon the keys which controlled the feed during 15 
the previous operation and for again feeding one 
. of said certain record materials under control of 
a certain key in anotlier bank of keys; a group 
of , control means controlled by said certain key 
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selecting devices for the ejecting and inverting 
means; a plurality of banks of single-cycle con- 
trol keys to control the selection devices; a bank 
of multiple-cycle control keys to also control such 
selection devices; a differential means for each 
of the single-cycle banks of control keys, each 
differential being controlled by its associated bank 
of keys; means associated with the plurality of 
the banks of single-cycle control keys to control 
the differential of a certain other bank of single- 
cycle control keys to actuate said selecting de- 
vices as determined by the keys and said associ- 
ated means; a plurality of additional manipula- 
tive means to control certain of said selecting 
devices to control certain of said feed tension 
devices; machine releasing means; a plurality of 
locking devices for the machine releasing means; 
means associated with each of said record mate- 
rials and controlled by the absence of any one, 



for feeding said one record material; another 20 ahy plurality, or all of said record materials for 



group of control means for causing operation of 
said ejecting and inverting means under control 
of said certain key to eject and invert said one 
record material; a pluraUty of tension devices. 



operating one of said locking devices; and means 
operated by said manipulative devices wliich con- 
trol said feed tension selecting devices to operate 
either of the other of said locking devices when 



one for each feeding means; a pluraUty of means 35 ^^^ associated tension device is out of effective 



adapted to prevent operation of the machine re- 
lease means; means imder control of certain of 
said tension devices for operating certain of said 
machine release preventing means; and means 



position. 

6. In a machine capable of making single- 
cycle and multiple-cycle operations involving a 
complete transaction, printing means Including 



controlled by any one, any plurality, and all of 30 a plurality of groups of impression means for 



said record materials for operating a certain one 
of said pluraUty of machine release preventing 
means upon the absence of any one, any pluraUty, 
and aU of said record materials to prevent a sub- 
sequent operation of the machine. 

4. In a mactiine capable of making single- 
cycle operations and multiple-cycle operations 
involving a complete transaction, printing means 
in.cluding a pliu-ality of groups of impression 



printing in columns on a pluraUty of record ma- 
terials; a pluraUty of feeding means for said 
record materials; an ejecting and inverting means 
associated with one of said record materials; a 
35 tension device associated with each of said feed- 
ing means; a plurality of banks of single-cycle 
control keys; a bank of miUtiple-cycle control 
keys; a machine releasing means; a pluraUty of 
locking devices for the machine releasing means. 



means for printing in colimms on a phoraUty of 40 ^^y one of wliich when operated wiU prevent 



record materials; a plurality of groups of impres- 
sion means selecting devices; a pluraUty of record 
material feeding devices; a pluraUty of feed ten- 
sion devices; a pluraUty of groups of feed select- 
ing devices; a pluraUty of feed tension selecting 
devices; an ejecting and inverting mechanism 
associated with one of said record materials; a 
group of selecting devices for the ejecting and 
Inverting means; a pluraUty of banks of single- 
cycle control keys to control the selection devices; 
a bank of multiple-cycle control keys to also con- 
trol such selection devices; a differential means 
for each of the single-cycle banks of control keys, 
each differential being controUed by its associ- 



operation of the machdne releasing means; a 
pluraUty of feeling devices associated with said 
record materials; and a control line including a 
pluraUty of groups of adjustable control plates, 

45 each plate in each group adapted to be individu- 
ally adjusted, the several differential adjustments 
of the plates of the control Une being under con- 
trol of said pluraUty of banks of keys, said single 
banks of keys, said feeUng devices, and said ten- 

60 sion devices, to control the printing by the groups 
of impression means in aU columns on aU record 
materials, to control the feeding of aU record 
materials, to control the ejection of one of said 
record materials, to control the operation of a 



ated bank of keys; means associated with the 65 certain one of said machine release locking de- 



pluraUty of the banks of single-cycle control keys 
to control the differential of a certain other bank 
of single-cycle control keys to actuate said select- 
ing devices as determined by the keys and said 
associated devices; and a pluraUty of additional 
manipulative means to control certain of said 
selecting means to control certain of said feed 
tension devices. 
5. In a machine capable of making single and 



vices by any one of said feeler devices, and to 
control the operation of the other locking de- 
vices under control of the tension devices asso- 
ciated therewith. 
go 7. In a machine capable of making single-cycle 
and multiple-cycle operations involving a com- 
plete transaction, printing means including a 
plurality of impression means for printing in 
columns on the record material and in certain 



multiple-cycle operations involving a complete 05 hnes of designated spaces to those columns; feed- 
transaction, printing means including a pluraUty ing means for said record material adapted to 
of groups of impression means for printing in feed said record material forwards and back- 
columns on a pluraUty Of record materials; a wards; a pluraUty of banks of single-cycle con- 
pluraUty of groups of impression means .selecting trol keys; a bank of multiple-cycle control keys; 
devices; a pluraUty of record material feeding 70 and feed control devices operable under control 
devices; a pliu-ality of feed tension devices; a of all banks of keys for operating said feeding 
pluraUty of groups of feed selecting devices; a mechanism to feed said record material for- 
pluraUty of feed tension selecting devices; an wardly imder control of certain keys of said 
ejecting and inverting mechanism associated banks when the previous prtoting occurred in one 
with one of said record materials; a group of 76 Une of said space on the record material and for 
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pretrentlng the operation of said feeding means 
when the previous printing was on the same line 
under control of said certain keys. 

8. In a machine capable of making single- and 
multiple-cycle operations involving a complete 
transaction, printing means Including a plurality 
of impression means for printing in columns on 
the record material, and In certain lines of desig- 
nated spaces in those columns; feeding means 
for the record material adapted to feed said rec- 
ord material forwards and backwards; a plural- 
ity of bulks of single-cycle control keys; a bank 
of multiple-cycle control keys; and feed control 
devices operable imder control of all banks of 
keys for operating said feeding mechanism to 
feed said record material forwardly under con- 
trol of certain keys of said banks when the pre- 
vious printing occurred in one line of said space 
on the record material and for preventing the 
operation of said feeding means when the pre- 
vious printing was on the same line as determined 
by said certain keys, and for feeding said record 
material backwards imder control of certain of 
said keys in all banks, depending upon the posi- 
tion in which the last printing occurred. 

9. In a machine capable of making single- and 
multiple-cycle operations involving a complete 
transaction, printing means including a plurality 
of impression means for printing in colimms on 
the record material, and in certain lines of desig- 
nated spaces in those columns; feeding means for 
said record material, adapted to feed said record 
material forwards and backwards; a plurality of 
banks of single-cycle control keys; a bank of 
multiple-cycle control keys; and feed control de- 
vices operable imder control of all banks of keys 
for operating said feeding mechanism to feed 
said record material forwardly under control of 
certain keys of said banks when the previous 
printing occurred In one line of said space on the 
record material and for preventing the operation 
of said feeding means when the previous printing 
was on the same line as determined by said cer- 
tain keys, for feeding said record material back- 
wards under control of certain of said keys In all 
banks, depending upon the position in which 
the last printing occurred, and for feeding said 
record material forwardly to receive printing In 
a certain line of the succeeding space upon the 
operation of a certain key in the bank of keys 
which controls the machine for multiple-cycle 
operations. 

10. In a machine capable of making single- and 
multiple-cycle operations, involving a complete 
transaction, printing means including a plurality 
of impression means for printing in columns on 
record material; feeding means for feeding the 
record material forwards and backwards so that 
printing may be made In the top line and the 
bottom line of the same space on the record 
material; a pliuality of banks of keys to control 
the machine for single-cycle operations; a bank 
of keys to control the machine for multiple-cycle 
operations; and means controlled by all of said 
banks of keys for controlling the feeding mecha- 
nism to select the top or the bottom line of the 
space to be printed upon, depending upon the 
key operated. 

11. In a machine capable of making single- and 
multiple-cycle operations involving a complete 
transaction, printing means including a plurality 
of impression means for printing in columns on 
record material, said columns having spaces to 
receive printing in the top line and In the bottom 
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line of each space; feeding means for said record 
material; a plurality of banks of single-cycle con- 
trol keys to select the line of the space to receive 
the printing during single-cycle operations; and 
a bank of multiple-cycle control keys to select 
the line of the same space to receive the printing 
during multiple-cycle operations. 

12. In a machine capable of making single- and 
multiple-cycle operations involving a complete 
transaction, printing means including a plurality 
of impression means for printing in columns on 
record material, said columns having spaces to 
receive printing in the top line and in the bottom 
line of each space; feeding means for said record 
material; a plurality of banks of single-cycle 
control keys to select the line of the space to re- 
ceive the printing during single-cycle operations; 
and a bank of multiple-cycle control keys to select 
the line of the same space to receive the printing 
during multiple-cycle operations and to select a 
certain line in the succeeding space for a sub- 
sequent operation when a certain key of said 
multiple-cycle bank is operated. 

13. In a machine capable of making single- and 
multiple-cycle operations involving a complete 
transaction, printing means including a plurality 
of impression means for printing in colimins on 
record material, said columns having spaces to 
receive printing in the top line and in the bottom 
line of each space; feeding means for said record 
material; a plurality of banks of single-cycle con- 
trol keys to select the line of the space to receive 
the printing during single-cycle Operations; and 
a bank of multiple-cycle control keys to select 
the line of the same space to receive printing 
during multiple-cycle operations, and also to 
select a certain line in the succeeding space for 
a subsequent single-cycle operation when a cer- 
tain key of said multiple-cycle bank is operated. 

14. In a machine capable of making single- and 
multiple-cycle operations Involving a complete 
transaction, printing means including a plurality 
of impression means for printing In columns on 
record material, said columns having spaces to 
receive printing in the top line and in the bottom 
line of each space; feeding means for said record 
material; control means to control the feeding 
means to select the line of the space to receive 
the printing during single-cycle operations; a 
bank of single-cycle control keys to control said 
control means; control means to control the feed- 
ing means to select the line of the space to receive 
the printing during multiple -cycle operations; 
and a bank of multiple-cycle control keys to con- 
trol the last-mentioned control means. 

15. In a machine capable of making single- and 
multiple-cycle operations involving a complete 
transaction, printing means including a plurality 
of Impression means for printing in colimans on 
record material, said columns having spaces to 
receive printing in the top line and in the bottom 
line of each space; feeding means for said record 
material; control means to control the feeding 
means to select the line of the space to receive 
the printing dining single-cycle operations; a 
bank of single-cycle control keys to control said 
control means; differential means to operate said 
control means as determined by said single-cycle 
control keys; a second control means to control 
the feeding means to select the line of the same 
space to receive the printing during multiple- 
cycle operations; a bank of multiple-cycle centred 
keys to control said second-mentioned control 
means; and differential means to operate said 
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second-mentioned control means as determined 
by said multiple-cycle control keys. 

16. In a machine capable of making single- or 
multiple-cycle operations involving a complete 
. transaction, printing means including a plurality 
of impression means for printing in columns on 
record material, said columns having spaces to 
receive printing in the top line and in the bottom 
line of each space; feeding means for said record 



receive printing in the bottom line of the same 
space, and a third one of said driving means 
operates said rollers to feed the record material 
to receive printing in the top line of the suc- 
ceeding space; a plurality of banks of single-cycle 
control keys; a bank of multiple-cycle control 
keys; and a plurality of groups of control plates, 
the plates of one group being controlled by a 
certain key of the bank of multiple-cycle keys 



material; a plurality of banks of single-cycle con. 10 to control the operation of the third driving 
trol keys to select the line of the space to receive means, and the plates of another group being 
the printing during single-cycle operations; con- controlled by the keys of the single-cycle banks 
trol means operable under control of said banks and certain other keys of the multiple-cycle 
of single-cycle keys to control the feeding means; bank, to control the operation of the first two 
a bank of multiple-cycle control keys to select the 15 driving means. 

line of the same space to receive the printing 20. In a machine capable of making single- 

durlng multiple-cycle operations and to select a and multiple-cycle operations involving a com- 
certaln line in the succeeding space for a subse- plete transaction, printing means including a 
quant operation when a certain key of said mul- plurality of impression means for printing In 
tiple-cycle bank is operated; and control means 20 columns on record material, said columns hav- 



operable under control of said bank of multiple- 
cycle keys to control the feeding means. 

17. In a machine capable of making single- and 
multiple-cycle operations Including a complete 
transaction, printing means including a plurality 
of impression means for printing in columns on 
record material, said columns having spaces to 
receive printing in the top line and In the bottom 
line of each space; and feeding means for said 
record material, including feed rollers and a plu- 
rality of driving means, a certain one of which 
operates said rollers to feed the record material 
to receive printing in the proper line of one space, 
another one of which operates said rollers to feed 



Ing spaces to receive printing In the top line 
and in the bottom line of each space; feeding 
means for said record material, including feed- 
ing rollers; a plurality of driving means, a cer- 

25 tain one of which operates said rollers to feed 
the record material to receive printing in the 
top line of one space; means to prevent (der- 
ation of the feed rollers by said One driving 
means when the printing in the preceding oper- 

30 ation is in said top line of said one space; an- 
other one of said driving means operates said 
rollers to feed the record material to receive 
printing In the bottom line of the same space; 
means to prevent operation of said another one 



the record material to receive printing in the 35 of the driving means when the printing in the 



bottom line of the same space, and a third one 
of which operates said rollers to feed the record 
material to receive printing In the top line of the 
succeeding space. 



preceding operation is in said bottom line of said 
same space; and a third one of said driving means 
operating said rollers to feed the record material 
to receive printing In the top line of the suc- 



18. In a machine capable of making single- and 40 ceeding space. 
■ multiple-cycle operations involving a complete 21. In a machine capable of making single- and 

transaction, printing means including a plurality multiple- cycle operations involving a complete 
of impression means for printing in columns on transaction, printing means including a plurality 
the record material, said columns having spaces of impression means for printing in columns on 
to receive printing in the top line and in the bottom ^'^ record material, said colimms having spaces to 



line of each space; feeding means for said record 
material, including feed rollers; a plurality of 
driving means, a certain one of which operates 
said rollers to feed the record material to receive 



receive printing in the top line and in the bot- 
tom line of each space; feeding means for said 
record material, including feed rollers adapted 
to feed the record material forwards and back- 



printing in the top line of one space, another one ^^ wards; and a plurality of driving means, a cer- 



of said driving means operates said rollers to feed 
the record material to receive printing in the 
bottom line of the same space, and a third one 
of said driving means operates said rollers to feed 



tain one of which operates said rollers to feed 
the record material forward to receive printing 
in the top line of one space when the printing 
in the preceding operation occurred in the botom 



the record material to receive printing In the top ^^ line of said space, another one of said driving 



line of the succeeding space; a plurality of banks 
of single-cycle control keys to control the first 
two driving means; and a bank of multiple-cycle 
keys to also control the first two driving means 



means operating said rollers to feed the record 
material backwardly to receive printing in the 
bottom line of the same space when in the pre- 
ceding operation the printing occurred in the 



upon the operation of certain keys and to also "0 top line of said space, and a third one of said 



control the third driving means upon the opera- 
tion of a certain other key in said bank. 

19. In a machine capable of making single- 
cycle and multiple-cycle operations involving a 
complete transaction, printing means Including a 
plurality of impression means for printing in col- 
umns on record material, said columns having 
spaces to receive printing In the top line and in 
the bottom line of each space; feeding means for 
said record material, including feeding rollers; 
a pliu:ality of driving means, a certain one of 
which operates said rollers to feed the record 
material to receive printing in the top line of 
one space, another of said driving means oper- 



as 



driving means operating said rollers to feed the 
record material to receive printing in the top 
line of the succeeding space. 

22. In a machine capable of making single- 
and multiple-cycle operations, involving a com- 
plete transaction, printing means Including a 
plurality of impression means for printing in 
columns on record material, said columns hav- 
ing spaces to receive printing in the top line 
70 and in the bottom line of each space; feeding 
means for said record material including feed 
rollers adapted to feed the record material for- 
wards and backwards; a plurality of driving 
means, a certain one of which operates said 



ates said rollers to feed. the record material to 75 rollers to feed the record material backward to 
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receive printing in the top line of one ispace 
when the printing in the preceding operation 
occurred in the bottom line of said space, an- 
other one of said driving means operating said 
rollers to feed the record material forwardly to 
receive printing in the bottom line of the same 
space when in the preceding operation the print- 
ing occurred In the top line of said space, and 
a third one of said driving means operating said 



ceedlng space to receive printing; a single mettl* 
ber carrying all of said driving means; operating 
means for said single member to move the driving 
means in the operative direction during each (qper- 
atlon of the machine; a plurality of devices 
cooperating with said driving means to determine 
the eflectlvity of the same When moved in the 
driving direction by the common carrying mem- 
ber; a plvurality of banks of single-cycle control 



rollers to feed the record material to receive 10 keys; a bank of multiple-cycle control keys; and 



printing in the top line of the succeeding space; 
a plurality of banks of single-cycle control keys 
to control the forward and backward feeding of 
the record material by the first two mentioned 
driving means; and a bank of multiple-cycle is 
keys to also control the first two mentioned 
driving means to control the forward and back- 
ward feed of the record material when certain 
keys of this multiple-cycle bank are operated, 



a plurality of dlSerentially adjustable centred 
means operable under control of said banks of 
control keys to control the operation of said 
devices. 

26. In a machine capable of making single- and 
multiple-cycle operations, involving a complete 
transaction, printing means Including a plurality 
of impression means for printing in columns on 
record material, said colimms having spaces to 



and to also control the third driving means when 20 "^^ceive printing in the top line and in the bottom 



a certain one of the keys in this multiple-cycle 
bank are operated. 

23. In a machine capable of making single- 
and multiple-cycle operations involving a com- 



llne of each space; feeding means for said record 
material, including feed rollers adapted to feed 
the record material forwards and backwards; a 
plurality of driving means for said feed rollers; 



plete transaction, printing means including a 28 * single member carrying all of said driving 



plurality of impression means for printing in 
coliunns on record material, said columns hav- 
ing spaces to receive printing in the top line and 
in the bottom line of each space; feeding means 



rallty of members for cooperating with said 
driving means to determine the effectlvity of the 
same upon operation of the common carrying 
means; and means imder the control of a plu- 
rality of banks of single-cycle control keys and 
a bank of multiple-cycle control keys for con- 
trolling the operation of said members. 
24. In a machine capable of making single- and 



means; operating means for said single member 
for moving the driving means in the <K>erative 
direction; a plurality of banks of single-cycle 
control keys; a bank of multiple-cycle control 
for said record material, including feeding roll- 30 •'eys; a plurality of devices for controlling all of 
ers; a plurality of driving means for operating said driving means to cause a certain one of said 
said feed rollers to feed the record material for- driving means to feed the record material for- 
wards and backwards; a single member carrying wardly from the top line to the bottom line in 
all of said driving means; operating means for said space upon the operation of certain keys 
the single member to move all driving means in 35 in the single-cycle banks; means for preventing 
the operating direction at the same time; a plu- operation of said feeding means forwards by said 

driving means when any one of said certain keys 
was operated during the previous operation of 
the machine; means operated by certain other 
40 ^eys of said banks of single control keys for 
feeding the record material backwardly by an- 
other of said driving means; means for pre- 
venting operation of the driving means in a back- 
ward direction by said second driving means 
multiple-cycle operations involving a complete 4.'> when any one of said certain other keys was 
transaction, printing means Including a plurality operated during the previous operation of the 
of impression means for printing in colmnns on machine; means operable under control of all 
record material, said columns having spaces to of said keys of said single-cycle control banks 
receive printing in the top line and in the bottom to control one of said devices to prevent opera- 
line of each space; feeding means for said record 60 tlon of the feeding means in a forward direction 
material, including feed rollers; a plurality of by a third one of said driving means; means for 
drive means to operate said feed rollers to feed the preventing operation of said third driving means 
record material forwards and backwards to select by certain keys of the multiple-cycle control 
the top line and the bottom line of any one space bank; and means under control of a certain one 
and to select the top line of the succeeding space 65 of said keys in the multiple-cycle control bank 
to receive printing; a single member carrying all for controlling said devices to render said third 
of said driving means; operating means for said driving means effective to operate the feed rollers 
single member to move the driving means in the to feed the record forwardly from the bottom 
operative direction during each operation of the line of one space to the top line of the succeeding 
machine; and a plurality of devices cooperating GO space. 

with said driving means to determine the eSec- 27. In a machine capable of making single- and 

tlvlty of the same when moved in the driving multiple-cycle operations involving a complete 
direction by the common carrying member. transaction, printing means including a plurality 

25. In a machine capable of making single- and of printing means for printing in columns on 
mutlple-cycle operations, involving a complete 05 record material, said columns having spaces to 
transaction, printing means Including a plurality receive printing in the top line and in the bottom 
of Impression means for printing in columns on line of each space; feeding means for said record 
record material, said columns having spaces to material. Including feed rollers; a plurality of 
receive printing In the top line and in the bottom driving means, a certain one of which operates 
line of each space; feeding means for said record 70 said rollers to feed the record material to receive 
material, including feed rollers; a plurality of printing in the top line of one space; a second 
drive means to operate said feed rollers to feed one of which operates said rollers to feed the 
the record material forwards and backwards to record material to receive printing in the bottom 
select the top line and the bottom line of any line of the same space; and a third one of said 
one space, and to select the top line of the sue- 76 driving means operates the rollers to feed the 
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record material to receive printing in the top line 
ot the succeeding space; a single member carrying, 
all of said driving means; and operating means 
for said single member for moving aU of the driv- 
ing means in the operative direction to turn the 
feed rollers to feed the record material forwardly 
when operated by the second one of said driving 
means to operate the feed rollers to feed the 
record material forward to receive printing in the 
bottom line of a space when the preceding print 
was in the top line of the same space, and for 
operating the first one of the driving means to 
move the feed rollers to feed the record material 
backwardly to the top line of the same space when 
the previous printing was in the bottom line of 
the same space, and to operate the third one 
of the driving means to feed the record material 
forwardly to bring the top line of the succeeding 
space into printing i>osition. 

28. In a machine capable of making single- 
and multiple-cycle operations involving a com- 
plete transaction, printing means including a 
plurality of impression means for printing in 
columns on record material, said columns having 
spaces to receive printing in the top line and in 
the bottom line of each space; feeding means for 
feeding said record material forwardly and back- 
wardly, including feed rollers; a plurality of driv- 
ing means for operating the feed rollers forwardly 
and backwardly to receive printing in the top 
and bottom lines of a space, and in the bottom 
and top lines of the space, depending upon where 
the preceding print occurred, and to feed the 
record material forwardly to receive a printing 
In the top line of a succeeding space; a plurality 
of banks of single-cycle control keys; a bank of 
multiple-cycle control keys; and devices cooperat- 
ing with said driving means and operable under 
control of the keys In the single-cycle banks and 
certain of the keys In the multiple-cycle banks 
for controlling the driving means to feed the 
record material forwardly and backwardly to re- 
ceive printing in the top and bottom, and bottom 
and top lines of a single space, and to control 
said driving means under control of a certain 
key in the multiple-cycle bank to feed the record 
material to receive the next impression in the 
top line of the succeeding space. 

29. In a machine capable of making single- 
cycle and multiple-cycle operations involving a 
complete transaction, printing means including 
a plurality of impression means for printing in 
columns on record material; feeding means for 
feeding the record material forwardly and back- 
wardly to receive the various printing impres- 
sions involving a complete transaction; a plurality 
of banks of single-cycle control keys; a bank of 
multiple-cycle control keys; means imder control 
of the single-cycle banks of keys for controlling 
the feeding means to f^ed the record material 



successively in a forward direction; means under 
control of a certain one of the keys in the multi- 
ple-cycle control bank to cause the feeding means 
to feed the record material backwardly; means 
under control of a second key In the multiple- 
cycle bank for controlling the feed means to. feed 
the record material to a definite position; eject- 
ing and inverting means for the record material; 
means for moving the ejecting mechanism Into 
position to receive the record material during 
the operation of the printing of the first Item of 
the complete transaction; and means for dis- 
abling all of the feeding means and releasing the 
ejecting means to eject the record material upon 
the operation of the second one of said keys of 
the multiple-cycle control bank. 

30. In a machine capable of making single- 
and multiple-cycle operations involving a com- 
plete transaction, printing means Including a 
plurality of impression means for printing in 
columns on record material; feeding means in- 
cluding a plurality of driving devices for feeding 
the record material forwardly and backwardly 
to receive the various impressions of the multiple- 
operation transaction; ejecting mechanism for 
the record material; a plurality of stagle-cycle 
banks of control keys; a bank of multiple-cycle 
control keys; means operable during the operation 
of the first single-cycle control key to move the 
ejecting mechanism into position to receive the 
record material so that it may eject the same 
after the completion of the printing of the several 
items of the several operations involving the com- 
plete transaction; and means for rendering all 
35 of the driving devices ineffective and for causing 
operation of the ejecting means to eject the rec- 
ord material during a mxiltiple-cycle operation 
under control of a certain one of the keys in the 
multiple-cycle bank. 
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